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—no trouble 


LEVEN hourly round trips per day; nine starter operations for 
E each start — once to warm up, again after loading passengers; 
more than 200 “‘starts’’ each day: that is the service demanded of 
Eclipse Aviation Starters by New York, Philadelphia and Washington 

Airway Corporation, operating tri-motored Stinson 


NS planes, Lycoming powered. 
It’s extraordinary service, to be sure; but it’s 
an extraordinary starter —a reasonable explana- 
tion for its universal popularity among builders 





of aircraft engines. 
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IRVIN. You’re floating serenely, 
Ask your Dealer or write — smoothly—IRVIN-ly. 


IRVING AIR CHUTE CO., Inc., 372 Pearl St., Buffalo, N. Y. 


West Coast Factory and Office: Grand Central Air Terminal, Glendale, Calif. Canadian Factory: Bridgeburg, Ont. 


IRV] AIR CHUTES 
: “The Life-Preserver of the Air” 


“Harpy Landings’’, our motion picture on standard width film, showing IRVIN Air Chutes in action. is available free of charge to schools, clubs and 
$009 ‘ organizations interested in aviation. Send for booklet and particulars. 











AVIATION 3 
March, 1931 


fis hati inthe alah aid ARORA O86 ht a Pa iaae ee 
Pr 


pateet av 
a 


ores PELE 
ee” — 


naan 


Vp 


“225 GALLONS OF GAS \ 
IN 16 MINUTES 


++ THAT'S FUELING SPEEDS } 


(G 
iy 
Ly 
pee 





AL eg, peer 
haan: = ee 
eo tent . ss Wes. —( ai n 
PAE ates Crone apatg PEDRO Be <= Se 
aa) * 
= 
ee 
— 





The 
. : . Q Gilbert & Barker Aecropit 
yewwres this speed to the 35 minutes required by a hand- nolan Oita ined Matias, 


operated pump manned by four men. Aeropit speed is certainly . ing Abilene, Tex., Albany,N.Y.,Boston, 
’ Mass., Butte, Mont., Cincinnati, O., 


Cleveland, O., El Paso, Tex., Hartford, 
Conn., Houston,Tex.,KansasCity,Mo., 
New Orleans, La., Newark, N.J., Okla- 
homa City, Okla.,Salt Lake City, Utah, 
Croydon, England, Le Bourget, France 


and many other airports 
both here and abroad. 


<> 


° 


what you need in this day of rapid-fire transport schedules. 

You'll like Aeropit economy, too. One pit is enough for most air- 
ports, and the cost is little compared to mobile fueling service. 
Aeropits are convenient—out on the field—always on the job. A 
constant supply of gas is easily maintained in a central fuel reservoir. 

Another big reason why you'll find Aeropits at so many busy, 
modern airports—they reduce field and fire hazards. They lie flush 
with the ground. Our twenty-six years’ experience making gas and 
oil handling equipment is your guarantee of sturdy construction, 
all-round serviceability. Write for specifications. 
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..- and here’s a filter 23 
gallons per minute faster 
than chamois . . . doing 
the same job 


They’re hailing the G & B Filter Funnel 
as the first practical gasoline filter ever 
devised for aviation use. It’s so simply 
constructed that you can thoroughly 
clean it in three minutes. Most impor- 
tant, it recovers all impurities and in- 
sures delivery of clean, water-free fuel. 





GILBERT 22 BARKER 


MANUFACTURING COMPANY 
SPRINGFIELD MASS., U.S. A. 
GASOLINE AND OIL FUELING EQUIPMENT 





No other filtering device even ap- 
proaches the Filter Funnel in effi- 
ciency. Its cost is so low, individual 
operators as well as transport com- 
’ panies and flying schools can afford 

it. Write for report of nation-wide 
pon G you repens 9 check-up indicating need and effi- 
or any kind of ship. ciency of Filter Funnel. 
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UNIFORM STRENGTH has been the 
Standard of Summerill Tubing for 
thirty years. UNIFORM STRENGTH 
AND DEPENDABILITY are what made 
Summerill Seamless Steel Tubing the 
Standard of Aircraft Tubing. EVERY 
CHROME MOLYBDENUM TUBE is 
Rockwell tested on a machine developed 
and built by us to guard against admix- 
ture of low carbon steel tubes. 


TENSILE SPECIMENS are cut in our 
laboratory to verify physical properties. 
FINAL INSPECTION for dimensions, 
straightness, surface and mechanical per- 
fection is carried out by our own or 
Government Inspectors. THAT is why 
SUMMERILL AIRCRAFT TUBING is 
used consistently by all leading manu- 
facturers. 


SUMMERILL TUBING COMPANY 


BRIDGEPORT (PHILA. DIST.) PA. 





THE STRENGTH OF THE PLANE IS SUMMERILL TUBING 
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Once 
Upon a Time.... 


There was a time when the most modern military 
aviation services were equipped with but one type of 
aerial camera. It had to supply the aerial photographs 
for all the military applications then understood. 


This condition existed when photography from the 
air was new and untried for military purposes. A 
similar condition existed a few years earlier when mili- 
tary aviation itself was new and the most elaborately 
equipped air services could boast of but one type of 
military aircraft. 


Any modern military air service today requires eight 
or more major classifications of airplanes, some of the 
major classes including several different types. The 
kinds of aircraft have increased because the effective- 
ness of aircraft for military purposes are greatly im- 
proved by designing a special model for each type of 
flying activity. 


Just as the modern air service must have more than 
one class of airplane, it must have more than one type 
of aerial camera. Only in this way can the maximum 
military value of aerial photography be realized. 
Here also the design of special purpose equipment in- 
creases the effectiveness of an activity for military 
purposes. 


Fairchild Aerial Camera Corporation alone has fol- 
lowed, in camera design, the same course that in air- 
craft design has been responsible for the greatly 
increased effectiveness of aircraft for military use. 
There is now a special model Fairchild aerial camera 
for every military application of aerial photography. 


The Fairchild line of aerial cameras has increased 
since 1918, from one to twenty models. Air Services 
using Fairchild equipment do not have to depend on 
the same camera model for mapping photographs from 
extremely high altitudes, such as 30,000 feet, as for 
oblique photographs from low altitudes. 


If you are interested in realizing the maximum mili- 
tary value from aerial photography why not write to 
Fairchild today. Inquiries from responsible military 
officials will be welcome. 


Fairchild Aerial Camera Corp. 


270 West 38th Street, 
New York City 





There is a Fairchild aerial camera for every aerial photographic 
need—military or commercial. The Fairchild organization has 
within itself both capable personnel and complete facilities for 
the development, design and quantity manufacture of all types of 
special cameras as well as aerial cameras, accessories and aeri 
photographic laboratory equipment. 
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STATEMENTS 


ONE OF A SERIES OF ADVERTISEMENTS BASED ON 
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Above: Miami, Fla.—The Autogiro was the center of interest at the 
recent All-American Air Races and Navy Field Dedication 


Below: James G. Ray, veteran mail and test pilot, goes voyaging. 





Above: Taking off from Bay Front Park, in the heart of 
Miami’s hotel section. A striking illustration of the Autogiro’s 
smali area maneuverability, 


Below: Homeward bound from Miami to Pitcairn Field, 
Philadelphia. The trip included demonstration stops at 
several southern cities. 











AUTOGIRO COMPANY OF AMERICA 
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BY RECOGNIZED AVIATION AUTHORITIES—NAMES ON REQUEST 





“turn out something 
to fit the private owner-flyer”* 


j eve industry’s outstanding sales oppor- 
tunity is practically untouched. Not 
more than 2,000 aircraft in this country, 
according to the best available estimates, are 
privately owned and flown by their owners. 


Large scale development of private owner- 
ship depends, however, upon the removal 
of limitations inherent in the conventional 
airplane of today. 


There must be less dependence upon pilot- 
ing skill, and consequent reduction of 
training time and cost. 


It must be possible to take off and land at 
very low speed, and to slow down or even 
stop in the air at will. 


It must be possible to land almost any- 
where in case of necessity. 


By reduction of the area necessary for take- 
off and landing, it must be made possible 
for the moderate-sized suburban or country 





The inherent characteristics of the Autogiro permit it to fly low and slow, as 


well as high, fast and far. 





TITLE 


LAND 


BUILDING, 


home to have its private field, and for 
public fields to be located closer to resi- 
dential and business centers. 


The Autogiro has demonstrated that it can 
be the means of meeting each of these 
requirements. It offers to aircraft manufac- 
turers the most inviting opportunity in 
aviation history. We are prepared to 
acquaint the industry with Autogiro prin- 
ciple, design and construction—to arrange 
demonstrations and discuss production 
privileges. 


The Autogiro Company of America 1s not 
a manufacturing or selling company. It is 
solely an engineering and licensing organi- 
zation. It owns and controls, exclusively, 
all Autogiro patent rights in the United 
States. Manufacturing companies of high 
standing will be licensed to build Auto- 
giros with the full co-operation of our 
engineering staff. 


CHARACTERISTICS 


The Autogiro differs basically from all other 
heavier-than-air craft in the source of its lifting 
capacity. This lift is given primarily by four 
rotating blades which take the place of the famil- 
iar wings of an airplane. There is no time when 
this supporting rotation of the blades can be 
stopped while the machine is in the air, as their 
motion is produced solely by wind pressure 
caused by the movement of the Autogiro in any 
direction, climbing,level flight, gliding or descend- 
ing vertically. The supporting rotation of the 
blades is entirely independent of the engine, 
whose sole function is to propel the Autogiro. 


The Autogiro presents flying characteristics hith- 
erto impossible. It can take off at low speed after 
a very short run,and immediately assume a steep- 
climbing angle. It can fly well over 100 miles per 
hour, or as slowly as 25 miles per hour. It can 
be brought momentarily toa standstill and hover. 
It can bank and turn slowly without fear of loss 
of forward speed. It can glide or descend verti- 
cally at a speed less than that of a man descend- 
ing in a parachute, and with virtually no forward 
speed even with a dead engine. Above all, it 
cannot fall off into a spin from a stall. As a 
result, little operating skill is required. 


PHILADELPHIA 
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Austin Canopy Doors which permit any one or all doors to be 

opened or closed in 60 seconds in the 310x248 ft. Los Angeles 

hangar, designed, built and equipped by Austin for United Aircraft 
«& Transport Corporation. 


A giant door 300 feet long . . . opening within 
60 seconds at the press of a button . . . such an 
idea ten years ago would have been regarded as 
a Jules Verne fantasy. Yet such a door is not 
only possible, it is in actual use today on United 
Airport Hangar No. 3, near Los Angeles. 


This startling innovation makes it possible for 
the entire sides of a hangar to become great 
steel doors with large sash areas . . . 300 or 
3000 ft... . their operation is in no way af- 
fected by the width of the clear span opening. 
Such doors are composed of 25, 30, 50-ft. . . . 
sections which can be operated independently 
when desired. While open, these doors form a 
protecting canopy over the apron of the hangar, 
hence the name, Austin Canopy Doors. 


But multiple are the Austin improvements in 
hangar engineering. Ship handling is expedited 
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GARS.... 





in the factor 
of doors alone 
they call for 
real engineer- 


ing ability 


by clear floor areas . . . possible through can- 
tilever which permits limitless expansion. 
Abundant daylighting . . . facilities for plane 
service . ample overhead clearance... 
steel, concrete and brick construction 
pleasing architectural treatment 


typical advantages. 


these are 


In addition to providing hangars, Austin’s air- 
port service includes the development of com- 
plete airports starting with site selection or any 
element thereof . . . and including design and 
construction of the entire airport terminal fa- 
cilities, hangars, aeronautical factories, service 
structures, etc. 


Phone, wire or mail the memo below for help- 
ful information and estimates on any project 
you may be contemplating. You will incur no 
obligation. 


THE AUSTIN COMPANY 





Memo to The Austin Company, Cleveland—We are interested in 0 Airport (Municipal) (Private) containing 
ND ft. clearance. [ Factory approx 
Bositi 





Airport Engineers and Builders + Cleveland 
New York Chicago Philadelphia Newark Detroit Boston Cincinnati Pittsburgh St.Louis Seattle 


Portland The Austin Company of California Ltd.: Los Angeles, Oakland and San Francisco 
The Austin Company of Texas: Dallas The Austin Company, Limited: Toronto and Vancouver, B.C. 


Se ee OE sq. ft. Send copy of Airports and Aviation Buildings.” Name----.----.--------------------- 
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AGAIN COMES 
A STATISTICAL ISSUE 


66 
TATISTICS”, some one or other once disdain- 
fully observed, “are only petrified facts.” 

The simile was meant to be anything but flattering, 
but we cheerfully accept it. It offers a very good 
description of the precise function of statistical analysis, 
which is to give knowledge solidity and permanence of 
form. Individual facts and bits of information are all 
too readily fleeting. When we have tabulated them and 
charted them and bound them between covers, they are 
available to be used as a permanent base of comparison, 
as the naturalist makes use of museum specimens in 
interpreting his observations in the field. Elaborate com- 
pilations, such as we made a year ago and such as we 
here present, are sometimes criticized for quickly get- 
ting out of date. Of course many of the figures that 
are recorded in these pages will be greatly changed 
within the next few months, but even if that were true 
of all of them their usefulness would not be wholly 
transitory. They furnish a standard and a background 
by which our progress may be judged and our forecasts 
made. 

The general plan follows that of a year ago. A few 
new sections have been introduced; the subject of state 
air law, of steadily growing interest both to manufactur- 
ers and operators, has been given the attention that it 
deserves; accident hazard records have been more elab- 
orately studied, and receive more space, than ever before ; 
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Canadian activities claim an enlarged attention, and they 
have been presented in a new and clearer form. Some of 
the material heretofore included has been omitted, not 
because it was lacking in usefulness but because those 
particular data would have changed but little within the 
past year, and no space has been assigned to mere 
repetition of what was set forth a year ago. Those who 
have occasion to seek such information can turn back to 
last year’s statistical issue to find it. The present com- 
pilation does not in every detail supersede that of a year 
ago, and in particular many figures on the activities of 
several years back have been omitted to make room for 
more elaborate analyses directly affecting the industry’s 
present position. 

A great many conclusions have been drawn that were 
quite out of reach in the early months of 1930, for 
they necessarily depended upon an exhaustive comparison 
of the situation at two different periods. At that time 
no material for such a comparison existed. By using 
our own studies of last spring in connection with those 
just made we are in a position to give some definite 
information on the life of airplanes, on which sections 
of the country are gaining in relative importance as 
aircraft markets, and on other points on which we could 
heretofore have offered only the vaguest speculation. 

The general plan and purpose remain very much as 
they were last March, when they seemed to meet with a 
gratifying measure of approval. The scope and variety 
of content have been increased, and will be increased in 
future issues as far and as rapidly as the data available 
permit. 

We ourselves look forward with a lively interest to 
each annual reappearance of the statistical number, and 
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with a lively curiosity to see what the labor of compilation 
and analysis will bring forth. Anticipatory interest light- 
ens the task of preparation. A task it undeniably is, and 
a heavier one than can easily be recognized by anyone 
who has not actually undertaken a similar piece of work 
on his own account. There are single figures in these 
tables, and single points upon some of these curves, each 
of which represents several hours of search and computa- 
tion ;—yet before that work was done the figures did not 
exist anywhere, and they had a unique value for our 
present purposes. Without their tedious evaluation, the 
statistical record of the status of American aviation could 
not have been complete. 

Although a very considerable part of the information 
here assembled represents our own collection directly at 
the source, the major portion has been obtained by the 
courtesy of official or semi-official organizations. For 
the form of presentation and the interpretation, as well 
as for such estimating as has been necessary to fill the 
gaps, we take full responsibility, but we have gratefully 
to acknowledge the most generous assistance from gov- 
ernmental departments and trade associations, both here 
and abroad. We cannot undertake to name them all in 
detail, but our very special appreciation is due to the 
Aeronautics Branch and Aeronautics Trade Division of 
the Department of Commerce, which have been prodigally 
generous with special compilations whenever requested ; 
to the Aeronautical Chamber of Commerce; to the Post 
Office Department ; to the National Advisory Committee 
for Aeronautics ; and to the civil aviation authorities of 
Canada. All of them have taken particular pains to 
provide the most complete data possible on all acitivities 
within the field of their interest. Almost all of the ap- 
proved, and many of the unapproved, flying schools, 
have taken the trouble to provide full details on their own 
operations. Grateful acknowledgment is made, also, to 
the War and Navy Departments, to the Weather Bureau, 
and to the National Aeronautic Association, together 
with numerous foreign governments that have made spe- 
cial report of the development of their own work in form 
suitable for presentation here. The directorate of Im- 
perial Airways have co-operated most effectively in secur- 
ing up-to-the-minute data on air transport in Great 
Britain. 

Again, as in the past, we have to acknowledge our 
indebtedness to the standard annual publications, and 
most especially to the Annual Report on the Progress of 
Civil Aviation of the British Air Ministry, “L’Année 
Aeronautique,” “Deutsche Luftfahrtsstatistik,’ the 
“Statistica delle Linee Aeree Civili Italiane,” and to 
Henri Bouché’s League report on the economics of air 
transport. 

In putting forward this compilation of figures and 
facts drawn from many sources we repeat the invi- 
tation given last year to call attention to any errors 
in order that they may be corrected in a subsequent issue 
of the magazine, and also to offer suggestions for im- 
provement next year. We have profited greatly by the 
comments of our readers in planning the 1931 statistical 
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issue, and we trust that the beneficial results are plain, but 
we shall be quite satisfied if its reception by the industry 
is as favorable as was accorded its predecessors. 


MAR-VEL-OUS! 


F THOSE interested in American air transport have 

ever had reason to hesitate about discussing the 
safety of their operations, the time for such timidity 
is past. The report on transport accidents in the year 
1930 has destroyed the last shadow of occasion for being 
apologetic, or for changing the subject when conserva- 
tive business men ask “just how dangerous this flying 
thing is, anyway.” 

The record speaks for itself. More than 30,000,000 
miles flown. A total passenger-mileage of over 100,000,- 
000. And only 26 fatalities. Nowhere, either in the 
eastern or the western hemisphere, has there ever been 
anything like that before. Various European airlines 
have gone through a period of years without accident, but 
the volume of their operations has been insignificant 
compared with that of the American companies. Amer- 
ican air transport operators handled, in this single year, 
a passenger traffic exceeding the total carried under the 
flag of any one European country from the end of the 
War down to the present day. The pasenger-fatality 
rate on American airlines in 1929 was a third lower than 
had ever been realized on any European line or group 
of lines with anything like the same volume of activity. 
The American figure for 1930 beat the record of the 
previous year by another 20 per cent. 

But there is more to come. Good as the record in 
1930 was, it was marred by two accidents within a few 
days ofeach other in the first weeks of the year. If 
we break away from the calendar year and choose an 
arbitrary time interval for comparison, we get safety 
figures more extraordinary still. 

For the one-year period from Feb. 1, 1930 to Jan. 31, 
1931, American passenger services have had just three 
accidents in which passengers were killed, with a total 
of eight passenger-deaths. They have been showing 
almost 15,000,000 passenger-miles per fatality over that 
period, a record about six times as good as any that has 
ever been made in any European country over any 
reasonably large volume of operation. To those who are 
in the habit of chanting the praises of European air 
transport on every occasion, and for the people who fly 
between Paris and London but who never have been in 
an airplane on the western side of the Atlantic, we have 
the perfect answer. We can point to the figures not 
merely with pride but with the most fervent exultation. 
Let sceptics gaze upon them and be silent. 

Obviously, this sort of performance is not put on by 
accident. There is a certain measure of good fortune 
about it, at least to the extent that it will be impossible 
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absolutely to count on making an equally sensational 
record this year, but that is a minor element. The 
amazing progress of the last eighteen months stands to 
the credit of the transport companies. It is a reminder 
of the exceptional morale of their personnel, the extra- 
ordinary skill of the typical transport line pilot and 
the care that is taken in selecting him, and of minute 
attention to. detail on the part of all the operating 
personnel. 

Quite as much, and perhaps even more, this spectacu- 
lar reduction of hazard is to the credit of the Aeronautics 
Branch of the Department of Commerce. While we have 
not been in complete accord with each and every one of 
the stipulations imposed and enforced under Secretary 
Young’s direction (no two people could be expected to 
agree exactly on the best course of action), the Depart- 
ment’s work has to be judged by the over-all effect. The 
over-all effect is that we have stopped having accidents. 
The systems of operation, administration, and govern- 
mental regulation that have contributed to that result 
have proven themselves good. Their performance needs 
no extenuation. 


BEAUTY 
AND THE BEAST 


I: THAT story of our childhood days the beast was, 
as everyone will admit, a custom-built jackass, 
specially designed in unlovely form in order to meet the 
most outstanding need of the moment, that of making 
a pretty little fairy story possible. But custom-building 
is not limited to the pages of Hans Christian Anderson, 
nor to the animal kingdom. We may well turn our own 
thoughts to the matter of custom-building airplanes for 
industrial uses as well as for the accommodation of the 
luxury flier. Planes of specialized commercial design 
might not be as lovely to look upon as are some of our 
present models, and would not be as swift. But the beast 
in the story was in reality a prince who eventually made 
everyone wealthy and happy, and the freight-carrying 
plane, even though it be prosaic in appearance, has the 
power of performing those same charming services for 
its users. 

An airplane has two outstanding characteristics. It 
is faster than any other vehicle, and it can go to places 
that no other vehicle can reach, by routes which no other 
vehicle can follow. Because it costs more to operate the 
airplane than it does most other transportation units of 
like size, and because the airplane is definitely limited as 
to the loads which it can transport, it is necessary that 
we put the airplane to work at jobs for which it is suited. 
But before we can do this we must provide a vehicle of 
special design for the work to be done. There are endless 
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variations of the commercial automobile, and so must 
there be of the airplane. It is no more reasonable to 
expect that we can toss the cushions out of a plane and 
put it to work hauling freight at a profit than to attempt 
the same thing with our Cadillacs or Marmons. 

Now is a good time for airplane factories and their 
engineers to expend time and trouble in determining the 
special needs of various industries and in building air 
vehicles to meet them. Florists, miners, bankers, 
ranchers, and many other groups could use airplanes to 
better advantage than at present if those planes were 
tailored to fit the particular needs to be served. Custom- 
building need not be for beauty alone. Designers should 
make it their business to analyze the needs of all impor- 
tant groups of potential customers, with a view to build- 
ing specialized airplanes for specialized utilization. 


BOMBING 
THE PEDESTRIAN 


EDESTRIANISM has become an increasingly 

hazardous occupation during recent years as a 
result of automotive activity. It will grow no less 
dangerous if tools, engine parts, and miscellaneous 
articles start raining from the sky. The cause of avia- 
tion will not be helped if aircraft increase the hazard 
not alone to the man in the street, but also to the family 
in the home. It is perfectly possible for articles to drop 
from airplanes. Not long ago, in fact, newspapers 
recorded three such incidents of a rather spectacular 
nature within a period of one week. In two cases, engine 
parts were announced to have dropped into houses. In 
the third case the entire airplane landed on the house 
and set fire to it, the owners barely escaping with their 
lives. The increasing frequency of such occurrences, a 
natural result of placing more aircraft in operation, 
becomes alarming. 

The aviation industry should be the first to recognize 
and face this particular problem. If “accidents” of that 
sort continue, restrictive legislation will be promulgated 
by cities and states. Already, all flying over London 
has been prohibited. If such an example were widely 
followed in the United States the aviation industry would 
suffer a severe set-back. 

Only a general recognition of the gravity of this prob- 
lem and a willingness on the part of the individual 
operator to contribute his share toward its solution will 
be adequate. An obvious corrective factor is to avoid 
thickly settled areas when possible, never flying directly 
over a metropolitan area if a slight detour on a long trip 
will serve to avoid it. Additional caution in disposing 
of tools and cargo and in controlling the behavior of 
passengers is an even plainer step, and quite as impor- 





— 





128 


tant. If we aim to preserve our popularity, the aviation 
industry must give the ground-bound populace considera- 
tion along with the airplane patron. 


ONE NEEDED 
STATISTIC 


ITH all the figures that appear in the next forty 

pages of this journal, there is one that is signally 
missing. With all the attention that has been given to 
the investigation of aircraft accidents and the analysis of 
their causes, there is one highly important study in that 
field that has never been undertaken. 

Accidents have almost disappeared from commercial 
air transport lines, but in miscellaneous and private fly- 
ing, they inevitably continue to occur in considerable 
numbers, and the press reports them along with the list 
of week-end automobile fatalities which are an unhap- 
pily standardized feature of the Monday morning papers. 
The investigation of accident causes has, on the whole, 
been taken more seriously in the air than upon the high- 
way. Only in two or three states has there been collec- 
tion of data on the nature and the origin of automobile 
accidents anywhere near as thorough as the study which 
the Department of Commerce undertakes for all mishaps 
for civil aircraft within the United States. 

The resultant reports have been elaborately classified 
by a scheme on which the National Advisory Committee 
and the War, Navy, and Commerce Departments have 
collaborated. We know how many accidents are due to 
errors of judgment, how many to failures of the igni- 
tion system, and how many to the deficiencies of ground 
personnel. It is all exceedingly valuable, but it is neces- 
sarily complex. 

What we seek now is a much simpler scheme of sub- 
division. We want to see accidents grouped in just two 
classes: (1) those which could have been avoided by 
the application of ordinary common discretion and com- 
mon sense; and (2) those which could not have been so 
avoided. 

In operating any vehicle a certain proportion of the 
accidents that occur can be charged to the driver’s having 
done things that he knew were dangerous at the time he 
did them. He did them either because he was in a hurry 
and “guessed he could get away with it,” or because he 
was just naturally reckless, or because he wanted a thrill, 
or to show off. Eliminating the drunken driver from 
consideration, the proportion of automobile accidents that 
fall into the category of the obviously avoidable is rela- 
tively small. Perhaps it includes one out of four, and 
the other three-fourths are the result of ineptitude or 
inexperience or mutual misunderstanding between two 
drivers. The proportion of airplane “accidents” that 
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happen because somebody deliberately goes out asking 
for them is much larger. 

The inexperienced driver and the inexperienced air- 
plane pilot can never be eliminated. Experience has to 
be acquired by practice in operation. The individual of 
limited competence can never cease to be a factor. Some 
pilots will always be much less skilful than others, but 
at least we ought to be able to get rid of the gentleman 
who flouts the readings of common sense and whose 
moving force is sheer bravado. The accidents in which 
he is involved are, one and all, avoidable accidents. 

Unfortunately there are no figures, such as the Depart- 
ment of Commerce may perhaps soon find it worth while 
to prepare, on the division of accidents along the line 
that we have suggested. It is, however, our distinct 
impression that the proportion of serious mishaps in non- 
transport flying that can be set to the credit of doing 
things that no sensible person ought to do is exceedingly 
large. We should not be at all surprised to find it as 
high as 75 per cent. Eliminate that very large propor- 
tion and the average safety record of private owners and 
small commercial operators would be very much better 
than it now is. Flying would stand out as already much 
safer than non-fliers are generally prepared to believe 
that it can be. In short, it seems to us that the lay 
public, and to some extent the aeronautical world as well, 
is misplacing the emphasis in discussing safety or hazard 
in non-transport use of aircraft of existing types. There 
is a popular presumption that to make such flying safer 
the pilots must be more skilful. We disagree. Skill 
is of course a factor, and increased skill is always desir- 
able, but we believe that its effect on danger is relatively 
slight. What is most important is not the raising of the 
minimum level of skill among pilots, but the raising of 
the minimum level of good sense. It doesn’t take any 
skill to know that doing vertical banks at a height of 
three hundred feet, or taking off straight towards build- 
ings when a perfectly good open space is available a 
little to one side, is bad business. Even a man who has 
never been in an airplane before would recognize that. 
Yet there are pilots of undoubted technical proficiency 
who seem never to have attained an understanding of 
such simple facts, and they are contributing far more 
than their share to the list of minor and major crashes. 

The accidental death rate among all licensed pilots in 
the United States is not far from 2 per cent per year. 
We believe that a separate analysis of a group of pilots 
comparatively inexpert, but selected for their presumed 
high average of native caution and intelligence (one might 
take, for example, all those between thirty and forty years 
of age who own their own business or hold important ex- 
ecutive positions under a corporation) would show an 
average accident rate less than one-half the average for 
the entire body of license holders. We have some little 
knowledge with which to back up that speculation, but 
admittedly it is still a speculation. Let us, with the 
connivance of the Department of Commerce, get some 
definite evidence. 
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GOOD NEWS 


FROM THE INDUSTRY 


A the first quarter of the year 
draws toward a close, there are 
several indications of the fact that, like 
business in general, the aircraft industry 
is slowly emerging from the slump of 
last winter. Noteworthy business is 
being done outside the United States 
by American manufacturers. The Bel- 
lanca Aircraft Company of Canada, 
Ltd., is in receipt of an order placed 
by the Canadian government for six 
Bellanca planes, of the Pacemaker type, 
powered with a single Wright 300 radial 
to be used for aerial photographic work 
and aerial survey work in the Dominion. 
The planes are to be built by Canadian 
Vickers, Ltd., at a cost of $200,000. 
The engines will be built at the Mais- 
soneuve plant of the Canadian Wright 
Company, Ltd. 

The Fairchild Aircraft Company, 
Ltd., is now constructing ten Fairchild 
monoplanes, equipped with the Canadian 
Pratt & Whitney Wasp engine, ordered 
by the Canadian Department of Na- 
tional Defense. When these planes are 
delivered, the department will own a 
total of 38 aircraft of Fairchild design. 
Canadian labor is to be used in the 
construction of the planes, and the ma- 
terials used are to be of Canadian origin. 

The War Department recently ap- 
proved contracts involving the expendi- 
ture of $1,190,397.05 for new aircraft and 
engines for the Army Air Corps. One 
contract for $366,495.65 was awarded 
to the Curtiss Aeroplane and Motor 
Company for 30 observation planes, 
powered with the Curtiss 435 hp. en- 
gine. Two other contracts totaling 
$855,574.55 were awarded the Wright 
Aeronautical Corporation for 118 en- 
gines. 

The Navy is also to receive new 
equipment. Contracts totaling $1,420,006 
have been awarded to four airplane and 
two engine manufacturers for 63 air- 
planes and 128 engines. The Douglas 
Company has received a $567,137 con- 
tract for 30 observation planes. The 
Pratt & Whitney Company has received 
two contracts totaling $641,883. One 
contract is for 52 Wasp engines and 
the other is for 60 Hornets. Consoli- 
dated Aircraft Corporation has received 
a contract for three fast transports of 
the Fleetster type and spare parts. 
Total value of the contract amounts to 
$79,040. The Stearman Aircraft Com- 
pany was awarded a contract for four 
primary trainers and spare parts, at a 
cost of $26,756. The planes will be 
powered with the Wright J-6 165 hp. 


engines. Fairchild Corporation received 
a contract totaling $60,513 for pho- 
tographic planes powered with the Pratt 
& Whitney wasps. The Fairchild con- 
tract is for six planes. 

The Aircraft Control Corporation of 
Philadelphia, manufacturer of airplane 
instruments and a division of the Ben- 
dix Aircraft Aviation Corporation, has 
been awarded an Army Air Corps con- 
tract for 1100 airspeed indicators and 
300 magnetic compasses. 

Another Army contract of the month 
went to Stanavo Specification Board, 
Inc., for 1,629,000 gal. of aviation 
gasoline. 

The Curtiss-Wright Corporation has 
made a general summary of progress 
during 1930. Sales of airplanes and 
engines totaled $18,000,000. In the ex- 
port field there was a 120 per cent 
gain over 1929. The Flying Service 
carried 156 per cent more paying 
passengers in 1930 than the previous 
year. On Jan. 1, 1930, the Curtiss- 
Wright Company had a carry-over 
inventory of 594 planes, on Jan. 1, 1931, 
that had been reduced to 151 planes. 

With all space sold out in the 
municipal hangar at Detroit City Air- 
port, where the National Aircraft Show 
is to be held, the management is plan- 
ning to erect a large tent adjoining one 
side of the building to accommodate 
additional exhibitors. It is planned to 
make this annex an integral part of the 
show by attaching one side of the tent 
to one side of the building and keeping 
the wide hangar doors on that side 





Calendar 


March 25-27 Third National Conference, 
Airport Section, Aeronautical 
Chamber of Commerce, Mayo 
Hotel, Tulsa, Okla. 


All-American Aircraft Expo- 
sition, City Airport Hangar, 
Detroit. 


Second Annual National 
Aeronautical Education Con- 
ference, Aeronautical Cham- 
ber of Commerce, Hotel 
Statler, Detroit, Mich. 


International Aero Exhibi- 
tion, Stockholm. 


(Tentative) National Air 
Tour. 


Aug. 27-Sep. 7(Tentative dates) National 
Air Races, Cleveland Munici- 
pal Airport. 


Early Autumn Schneider Trophy Contest, 
England. 





April 11-19 





April 14-15 





May 15-31 





August 











open for easy access between the two. 
Up to the middle of January, 26 air- 
plane and 78 engine and accessory 
exhibitors had been allotted space. 

The merger movement has registered 
another advance with the acquisition of 
the Pittsburgh Metal Airplane Com- 
pany, lately a subsidiary of Pittsburgh 
Aviation Industries Corporation, by the 
General Aviation Corporation, sub- 
sidiary of General Motors and already 
in control of the Fokker Company. 
Herbert V. Thaden, general manager of 
the Pittsburgh company and designer of 
its product [described in Aviation for 
January, 1931, p. 60] is expected to re- 
main active under the new control. So 
is George R. Hann, president of P.A.I.C. 


NEW 
DESIGN 


j Ros Boeing Aircraft Company of 
Canada, Ltd., is now in production 
on a new type of all-metal flying boat, 
to be known as the Boeing “Totem.” 
This plane, the result of careful study 
of Canadian operation requirements, is 
a four-passenger, high wing, cabin 
monoplane, powered with a 300 Wasp 
Junior. 

One of the most interesting designs 
to be tested in the first weeks of the 
new year is the work of Grover 
Loening. It is a single-place, pusher- 
type monoplane flying boat powered 
with a 100 hp. Warner Scarab engine. 
The plane was especially designed for 
submarine co-operation and observation 
work, and by a novel method of 
attaching empanage, wing struts, and 
engine mounting struts it is possible to 
fold the whole plane up and store it in 
an 8-ft. tube carried on the forward 
deck of an under-water craft. The pilot 
sits well forward in the hull and ac- 
cording to reports has unusually good 
visibility. 

Although the idea of equipping a 
submarine with a plane is not new, no 
design has thus far given enough 
promise of being practical in submarine 
service to be adopted for regular use 
by the Navy. The plane has a wing- 
spread of 38 ft.; when fully equipped 
the weight of the plane will be about 
1560 lb. The entire power-plant unit 
can be dropped down into the hull. The 
tail surfaces can be folded up and 
placed flat on the rear of the hull. The 
wings are detachable, not merely fold- 
ing. Mr. Loening enrolled as one of 
the very small group of designers who 
act also as test pilots when he made 
the first test flight before Navy ob- 
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servers. In view of the fact that in 
many cases cotter pins are used instead 
of nuts, rough-water tests are looked 
forward to with considerable interest. 


INDUSTRIAL 
ASSOCIATIONS ELECT 


T the annual meeting of the stock- 

holders of the Manufacturers Air- 
craft Association, Inc., Frank H. Rus- 
sell was re-elected president; J. Don 
Alexander, vice-president; Walter C. 
Davis, secretary, and C. J. Bruckner 
was elected treasurer. S. S. Bradley 
will of course continue as assistant 
secretary, assistant treasurer and gen- 
eral manager. 

The annual report read at the meeting 
gave every indication of notable prog- 
ress by the Association since its last 
regular meeting. Briefly, the number of 
manufacturers now connected with the 
Association has practically doubled; the 
number of planes that have been reported 
and licensed through the Association 
now totals 25,346; the payments of 
royalties have been increased. 

A suit involving alleged infringement 
of four Curtiss-owned airplane patents 
by the Nichols-Beazley Airplane Com- 
pany of Marshall, Mo., was recently 
filed in the Kansas City, Mo., Federal 
Court. An injunction suit to prevent 
the Marshall company from further 
manufacture was filed by the Curtiss 
Assets Corporation of New York City. 
Answer has been filed by the Nicholas- 
Beazley Company. 

At a recent meeting of the Aero- 
nautical Chamber of Commerce of 
America, Charles L. Lawrance was 
elected president of the Chamber to 
succeed Frederick B. Rentschler, who 
served during 1929 and 1930. This is 
the second time that Mr. Lawrance has 
been elected president, as he served 
in that capacity in 1924 and 1925. 
Mr. Lawrence was elected by the board 
of governors, the members of which 
had been elected earlier in the day at 
the annual members’ meeting of the 
Chamber. The membership of the 
board of governors for 1931 is as fol- 
lows: F. G. Coburn, Aviation Corpo- 
ration; G. B. Grosvenor, American 
Airways Inc.; R. B. C. Noorduyn, 
Bellanca Aircraft Corporation; P. G. 
Johnson, Boeing Air Transport; J. A. 
B. Smith, Curtiss Aeroplane & Motor 
Company; Edward F. Evans, Detroit 
Aircraft Corporation; Thomas B. Doe, 
Eastern Air Transport Inc.; J. M. 
Schoonmaker, Jr., Fokker Aircraft 
Corporation; Jerome C. MHunsaker, 
Goodyear-Zeppelin Corporation ; George 
S. Wheat, Pratt & Whitney Aircraft 
Company; J. T. Trippe, Pan-American 
Airways, Inc.; E. L. Cord, Stinson 
Aircraft Corporation; Harris M. Han- 
shue, Transcontinental and Western 
Air, Inc.; C. J. Bruckner. Waco Air- 
craft Company; G. W. Vaughan, 
Wright Aeronautical Corporation ; John 
R. Cautley, Bendix Brake Company; 
J. R. Fitzpatrick, Haskelite Corpora- 
tion; Grover Loening, Grover Loening 





Company, Inc.; C. H. Colvin, Pioneer 
Instrument Company; E. E. Aldrin, 
Standard Oil Company of N. J.; Reed 
M. Chambers, U. S. Aviation Under- 
writers, Inc.; L. H. Merrill, American 
Gas Accumulator Company; G. S. 
Childs, Autogiro Company of America; 
R. B. Barnitz, Los Angeles Municipal 
Airport; Carl F. Egge, National Air 
Pilots’ Association, and L. H. Brittin, 
Northwest Airways. 

In addition to the Board of Directors, 
seven vice-presidents were chosen. Will- 
iam B. Mayo is secretary for 1931, 
J. C. Hunsaker treasurer, and Luther 
K. Bell was re-elected as general man- 
ager and assistant secretary. 

According to the annual report for 
1930, the Chamber practically held its 
own on membership. When the final 
board meeting of the year was held on 
Oct. 7, 1930, membership in the Cham- 
ber totaled 924, of which 393 were 
classified as companies and organiza- 
tions connected with the industry. The 
other members are individuals. 

According to the Aero Chamber’s 
final survey for the year, there were 
2,684 commercial and military planes 
produced in the United States during 
the year 1930, with an aggregate value 
of $21,469,763. Airplanes and engines 
together were valued at $38,548,679. In 
the commercial field alone, 1,937 planes 
were built and 2,324 were sold, the 
difference representing the disposal of 
carried-over stock. 

Taking the aircraft engine units 
separately, there were 3,766 commercial 
and military power plants manufactured 
during 1930 for a total value of $17,- 
078,916 as compared with 7,373 units 
valued at $26,495,830 in 1929. Like 
airplane sales, engine sales for 1930 
exceeded production, but in this case 
by only about 2 per cent. 


LEGISLATION 
AND THE COURTS 


BILL seeking the continuation of 

the New York State Aviation 
Commission has been recently intro- 
duced in the State Senate by Senator 
J. Griswold Webb, chairman of the 
commission, who wants to extend the 
limiting date for the final report to 
March 1, 1932, and obtain another 
appropriation of $40,000 to cover the 
commission’s expenses, Governor Roose- 
velt is in favor of the extension. 

An act which has been introduced in 
both the New York State Assembly and 
Senate and committed to the Committee 
on General Laws is one which amends 
the civil rights law in relation to dam- 
ages to persons and property arising 
from the use of airports and aircraft. 
The act provides that the owner, pro- 
prietor or lessee of an airport. or 
landing field shall not be liable to the 
owner, proprietor, operator, or pas- 
sengers of an aircraft for injuries to 
persons or property unless such injuries 
be the result of negligence on the part 
of the above mentioned airport officials 
or their agents and employees. 
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Another important act introduced in 
the New York State Assembly and re- 
ferred to the Committee on Public 
Safety would endow the Power Com- 
mission with the right to order the 
change of location of any electrical 
transmission lines, wire or poles within 
1,000 ft. of any recognized airport, if it 
be shown that they constitute a hazard 
to the operating planes. 

With the support of a large and dis- 
tinguished advisory council of lawyers 
and laymen, the American Academy of 
Air Law has been founded in New 
York. Although an independent and 
self-controlling body, the Academy is 
being inaugurated by members of the 
Law Faculty of New York University, 
and especially by Dean F. H. Sommer 
and Professor Alison Reppy. Planning 
nation-wide scope for its work, it takes 
as its function the stimulation, co-ordi- 
nation, and exchange of studies of the 
law of the air. 

The Irving Air Chute Company 
announces that the United States Cir- 
cuit Court of Appeals has reversed the 
findings of a lower court and has ren- 
dered a decision in favor of the plain- 
tiffs in a suit by the Irving company 
and Floyd Smith Aerial Equipment 
Company against the Russell Parachute 
Company for infringement of patents. 
taken out by Smith in 1918-19. 

fhe road to receivership has been 
taken by the New Standard Aircraft 
Corporation of the State of New Jer- 
sey. Kenneth Jones, treasurer of the 
Hamilton Trust Company of Paterson, 
N. J., has been appointed receiver. It 
is believed that a reorganization will be 
attempted. An effort will be made, it is 
said, to raise $50,000, of which $11,000 
will be used to pay wages due the com- 
pany employees. After that the com- 
pany will continue to operate under the 
direction of Mr. Jones. 

The Court of Common Pleas of 
Lancaster County, Pa., has appointed 
Elmer L. Esbenshade as_ temporary 
receiver to take charge of the assets and 
business of the Lancaster Airways, Inc. 

Purchase was recently made from 
receiver A. Harry Moore of the Cres- 
cent Aircraft Company, of Jersey City, 
N. J. The purchase was made by 
Clarence D. Chamberlin, former head 
of the company, and the price was re- 
ported as $7,500. This concern went 
into bankruptcy several months ago. 
According to Mr. Chamberlin he in- 
tends to carry on the business, and 
manufacture planes. When the bank- 
ruptcy petition was filed, the assets of 
the concern were stated as being two- 
completed airplanes, two partially com- 
pleted units and some equipment. The 
planes were designed by Chamberlin: 
himself and are of the high wing cabim 
monoplane type. 


PERSONNEL 
MOVEMENTS 


EVERAL personnel changes have- 
been made in the industry during- 
the past few weeks. Capt. Frank M.. 
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Goodyear-Zeppelin develops its own movable mooring mast. 





This device, known as 


the Typeeportable mast, has been successful in handling the company’s blimps. 
The car is large enough to transport the ground crew from place to place. 


Hawks is now aeronautical adviser for 
the Texas Oil Company. J. D. Jernigin 
is to fill the position of aviation man- 
ager vacated by Captain Hawks. Peter 
J. Clausen, who served as mechanic for 
Captain Hawks, has been appointed 
chief maintenance foreman and will be 
placed on special work. 

At a recent meeting of the board of 
directors of. the Hamilton Standard 
Propeller Corporation, of Pennsylvania, 
Raycroft Walsh was elected president 
of the corporation to succeed E. E. 
Wilson, who resigned the presidency 
to devote more activity to the Sikorsky 
Aviation Corporation of which he is 
president. 

Captain Rufus F. Zogbaum, at pres- 
ent commanding officer of the U. S. S. 
Langley, second line aircraft carrier, is 
to receive orders as commandant of the 
Naval Air Station at Pensacola, Fia., 
as relief for Read Admiral Albert W. 
Marshall, who has been assigned to a 
non-aeronautical command. 

Charles H. Day, well known for his 
airplane design contributions to the 
industry, has resigned as president and 
chief engineer of the new Standard 
Aircraft Corporation, of Paterson, N. J. 
Mr. Day plans shortly to open an aero- 
nautical engineering consulting service 
in New York City. 

Edward B. Heath, pioneer light plane 
designer and pilot, was killed on Febru- 
ary 1 by a structural failure of an ex- 
perimental machine which he was test- 
ing. Mr. Heath had been active in avia- 
tion for nearly twenty years, had always 
specialized on planes of exceedingly 
small span and low power, and had al- 
ways flown them himself. His most 
spectacular product was the “Baby 
Bullet,” the tiny racing machine which, 
in various forms, had won victories and 
startled the crowds at the National Air 
Race meets of the last three years. He 


was a firm believer in making aviation 
simpler and cheaper, and opposed to 
everything that interfered with the at- 
tainment of those ends. 

L. W. Greve, president of the Na- 
tional Air Races, Inc., has announced 
his appointments of Clifford Gilder- 
sleeve as executive vice-president and 
Clifford W. Henderson as managing 
director of the annual National Races, 
which are to be given in Cleveland for 
the next ten years. 

The Stinson Aircraft Company has 
appointed Lee H. Smith to act as its 
district sales manager for the south- 
eastern part of the country. The com- 
pany has also appointed John C. Kelley, 
Jr., as traveling sales manager with the 
whole coyntry under his supervision. 

Wing Comdr. Charles Kingford 
Smith’s world-famous plane “Southern 
Cross” has been shipped to Sydney, 
Australia, where it will be placed in the 
National Aviation Museum. 


LAW ENFORCEMENT 
AT WASHINGTON 


CCORDING to Gilbert G. Budwig, 

director of Air Regulations, the 
number of wayward pilots was fewer 
during the last quarter of 1930 than 
during any of the three other quarters. 
The total violations of the regulations 
for this period represented a decrease 
of eleven over the third quarter of 
1930, while the total number of persons 
assessed decreased 46. Thirty-six of 
the individuals who ran afoul of the 
regulations during the last quarter were 
assessed for a total of $465 in fines. 
The other penalties were in the form 
of 41 reprimands, 47 suspensions, seven 
revocations and three denials of licenses. 
In 104 cases evidence was produced 
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which testified dismissal of the case. A 
study of Director Budwig’s report 
shows that the low flying pilot is still 
very much in evidence, as is also the 
pilot whose great desire is to turn the 
plane inside out. There were 55 viola- 
tions of the low flying provisions and 
48 of the acrobatic clauses of the 
regulations. Twenty-seven unlicensed 
pilots tried to fly licensed planes, much 
to their sorrow when they were caught, 
and one individual was punished for 
flying without navigation lights. 


LAW ENFORCEMENT 
IN BOSTON 


F THE many statistics presented in 

a report for 1929 and 1930, recently 
issued by the Aviation Section of the 
Massachusetts Registry of Motor Vehi- 
cles, perhaps the most interesting are 
those which deal with pilot and plane 
examinations, violations of the state air 
laws, and accidents. Pilots permits 
issued in 1929 total 173, whereas in 
1930, that number was increased to 338, 
and divided among transports, limited 
commercial, private, industrial, and 
glider permits. The greatest number of 
permits granted under any one classi- 
fication was 146 for private permits. 
Airplane and glider permits issued in 
1929 total 135 and that number was in- 
creased to 231 in 1930, 

In 1929, there were 41 suspensions of 
licenses in the State of Massachusetts. 
In 1930 that number was increased by 
twelve. The major cause for suspen- 
sion was dangerous operation. There 
was a slightly reduced number of court 
prosecutions in 1930 as compared with 
1929, and fines paid during 1930 were 
only one-quarter of the fines paid in 
the year before. 

Of the fifteen-odd thousand indi- 
viduals who held pilot licenses in this 
country, beginning with the new year, 
385 were women. A total of 35 of them 
held transport licenses, 50 of them held 
limited commercial licenses, and 297 of 
them are private pilots. It is also 
interesting to note that five women hold 
mechanic’s licenses, 


ENGINE AND 
PLANE RESEARCHES 


F particular interest to those in- 

dividuals who are annoyed by the 
racket caused by airplane engines, is 
the announcement by the Aeronautics 
Branch that a study of engine mufflers 
as a means of reducing airplane engine 
exhaust noises has been undertaken by 
the Branch under the direction of Harry 
H. Lee, director of Aeronautical De- 


velopment. The study is to be con- 
ducted by the Branch through its 
Research Division at the Bureau of 


Standards. The active co-operation of 
manufacturers of engine mufflers and of 
other interested persons who wish to 
submit mufflers for test, has been in- 
vited. For the investigation a 180-hp. 
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1,800 r.p.m. model E Hispano-Suiza 
engine has been secured. 

Although investigation has been un- 
derway for some time, Dr. George W. 
Lewis, director of Aeronautic Research 
for the N.A.C.A., recently made the 
first public announcement to the effect 
that the N.A.C.A. is conducting experi- 
ments to determine the exact effect that 
rough-air flying has upon airplane 
structures. Accelerometers to record 
the total air load on the plane at every 
instant, have been installed on a number 
of planes in regular transport service. 
There exists a great deal of knowledge 
of the loads on the structure resulting 
from all sorts of maneuvers, but very 
little is known about the structural 
effects of straight flying under severe 
conditions. Load factors now used in 
designing transport machines have very 
little real experimental evidence to 
support them. 

Successful tests have been conducted 
on the Lockheed retractable landing 
gear, and this item of equipment is now 
optional on planes of the “Sirius” low- 
wing type. The retractable landing 
gear is announced to add from 15 to 20 
m.p.h. to the top speed performance of 
the plane. 


THE AIR CORPS 
GETS ITS MONEY 


HE usual drawn-out congressional 

discussion and argument has come 
to a close and the War Department 
appropriation bill has been passed by 
the Senate. The Army Air Corps has 
been appropriated $31,522,295 for ex- 
penditure during the fiscal year ending 
June 30, 1932. The House had 
originally set the appropriation at $31,- 
679,635 but the Senate established the 
lower figure and the House consented 
to the Senate figures. The appropria- 
tion for the previous fiscal year 
amounted to $35,823,473. An amount 
not exceeding $2,310,377, an increase 
of $54,447 over the 1931 appropriation 
may be expended for experimental and 
research work with airplanes or lighter 
than air craft and their equipment. This 
figure was originally set by the House 
at $2,510,377. The $200,000 difference 
represented the sum appropriated by 
the House to be expended for investiga- 
tion of a metal clad airship. How- 
ever, when the bill reached the Senate 
this amount was stricken off after the 
Senate committee had listened to a plea 
by lighter than air manufacturers that 
the additional $200,000 be appropriated. 
The House yielded to the Senate, and 
the $200,000 stayed out. The sum of 
$300,000 is allowed for the production 
of lighter than air equipment and repre- 
sents an increase of $221,550 over the 
1931 funds allowed. 

The sum of $15,296,231 is for the 
production or purchase of new airplanes 
and their equipment, spare parts and 
accessories whereas in the 1931 budget 
$17,573,723 was appropriated. With 
regard to the fifteen-odd million appro- 
priated for the purchase of new planes, 


Maj. Gen. James E. Fechet, chief of 
the Army Air Corps, on originally ap- 
pearing before a sub-committee of the 
House committee on Appropriations, 
called attention to the fact that the 
budget estimate submitted to Congress 
included a decrease of $2,277,492 in the 
item of new pianes. General Fechet 
stated that adjustments will have to be 
made in the five-year aircraft procure- 
ment program of the Army and another 
purchasing program will be necessary, 
as the present expansion program which 
has one year yet to go is not well 
balanced and will not in his opinion 
give the United States a properly 
equipped air corps. Army Air Corps 
plane purchases for the last year of 
the five-year program, will include 126 
pursuit planes, 27 bombardment, 89 
standard observation, three amphibion 
observation, 120 primary training, fifteen 
tri-engined cargo, sixteen single-engined 
cargo planes. 

The Navy’s appropriation bill is less 
advanced than the Army’s, having just 
reached the point of being reported out 
of committee to the House of Repre- 
sentatives. In general, the bill follows 
the recommendations contained in the 
Budget, and carries the right to spend 
$30,550,000 on naval aviation, not in- 
cluding improvements and new buildings 
at air stations. Only $11,550,000 is pro- 
vided for new planes and engines. The 
committee allowed funds for starting 
the second of the new Goodyear-Zeppe- 
lin airships, the fate of which has been 
the subject of some doubt. 

A startling element in the committee 
report on the Navy bill was the inclu- 
sion of a recommendation that future 
increases in aviation personnel should 
be cared for by using larger numbers 
of Reserve pilots on one- or two-year 
terms of active duty, giving up the prac- 
tice of depending almost entirely on 
Annapolis graduates. To give point to 
its suggestion, the committee inserted in 
the bill a stipulation that the Navy 
Department should make no further in- 
creases in the number of officers above 
the rank of Lieutenant-Commander as- 
signed to aviation duty. 


AIRSHIPS IN COMMERCE 
BEFORE CONGRESS 


HE Parker-McNary merchant air- 

ship bill which provides for inter- 
national transportation of mail, goods 
and passengers by lighter than air 
craft, has recently been under discussion 
before the Senate Commerce Committee. 
The bill was introduced simultaneously 
in both the House and the Senate. The 
bill has attracted considerable attention 
throughout the industry in view of the 
fact that it provides for the use of 
lighter than air craft instead of heavier 
than air craft. Until recently Post 
Office Department officials have made 
no statements regarding their prefer- 
ence for the type of craft to be used. 
However, last month, Postmaster Gen- 
eral Brown, in an Associated Press 
statement, declared himself for the first 
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time on whether airships or airplanes 
are better suited to trans-oceanic air 
mail service. Mr. Brown stated that he 
was in favor of the heavier-than-air 
craft, for the reason that it was his belief 
that airships had not proven themselves 
as speedy, as manageable or as capable 
of keeping to schedule as planes. He 
also expressed his confidence in the 
feasibility of immediate establishment of 
regular mail service across the Atlantic. 
In part Mr. Brown stated: “There has 
never been a dirigible that flew on 
schedule day in and day out. The 
Akron, (the giant Navy dirigible now 
being completed, at the Goodyear Zep- 
pelin Plant in Akron, Ohio) has ap 
novel features which may improve mat- 
ters and which we will all find inter- 
esting to watch. But my suggestion is 
that the lighter-than-air carrier prove 
its worth as did the airplane. Put a 
dirigible on the southern trans-con- 
tinental route from Atlanta to El Paso, 
say, that is easy and even, no mountains 
to climb, well lighted, plenty of landing 
fields. They may need a few mooring 
masts, but that probably can be ar- 
ranged. Then when dirigibles can fly 
that route on schedule, it is time to talk 
about flying the ocean.” 


THE ARMY AND NAVY 
SIGN A TREATY 


OR many years the Army and Navy 

have been at grips as to which serv- 
ice should control the coast defenses. 
Some time ago, President Hoover in- 
sisted that an investigation be made of 
this matter and a definite agreement 
reached. After much argumentation, 
exchange of letters and conferences, the 
War and Navy Departments have 
agreed to let the Army have charge of 
coast defenses, although the Navy will 
continue its stations at Coco Solo, 
Canal Zone, and Pearl Harbor, Hawaii. 
The agreement carries a provision that 
the Army air forces shall be land based 
and that the naval air forces shall be 
based on the fleet. Under this agree- 
ment, the fleet is assured of absolute 
freedom of action without any responsi- 
bility for coast defense. Coco Solo and 
Pearl Harbor were the two concrete 
examples of the unsettled situation. It 
was the Navy’s contention that the 
planes it maintained at the field, were 
merely for keeping open communica- 
tions with the fleet. However, the Army 
Air Corps which has adjoining field 
maintained that the presence of Navy 
planes placed the Navy in a position of 
participating in coast defense. Although 
the Navy will replace its planes at both 
Coco Solo and Pearl Harbor, as the 
equipment on hand becomes obsolete, 
they will function only as reconnoissance 
planes for the fleet, and in the event of 
war, they will leave the defense of the 
land to the Army Air Corps and will 
proceed to their tenders at sea. 

With the idea of conducting experi- 
ments with the Autogiro as a possible 
observation craft for Navy purposes, 
the Navy Department recently pur- 
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chased one from the Autogiro Company 


of America, formerly the Pitcairn 
Cierva Autogiro Company. The Navy’s 
classification of the craft is XOP-1. In 
addition to the experiments to be made 
with the plane in landing in smail 
spaces, it is.the intention of the Bureau 
of Aeronautics to extend the experi- 
ments to landings aboard the U. S. S. 
Langley, which will base on the Atlantic 
Coast following fleet maneuvers at 
Panama, 


AIRLINE 
DEVELOPMENT 


ONTINUING its refinement of the 

federal airways system, the Aero- 
nautics Branch of the Department of 
Commerce recently contracted for $90,- 
000 worth of equipment and work on 
new airway projects, principally along 
the El Paso-Fort Worth and San 
Diego-Los Angeles airways. 

The Department recently ordered 
from the Westinghouse Electric & 
Manufacturing Company a combined 
radio-telephone and visual type radio 
range transmitting installation. This 
new instrument, devised by the Aero- 
nautics Branch, enables simultaneous 
reception on one radio frequency chan- 
nel of both radio guidance signals and 
weather and other information by voice, 
without having to carry two receivers. 
It will be set up for service tests. The 
only change necessary in the radio 
equipment on the aircraft to use this 
new transmitter will be the addition of 
a filter weighing about 1 1b. This 
directs the voice signals through the 
headphones and the radio range signals 
through the vibrating reeds of the in- 
dicator on the instrument board. 

Because of the limited number of 
frequencies available for the use of 
radio range stations, the Department of 
Commerce proposes to synchronize 
transmission from two neighboring sta- 
tions by means of clocks controlling the 
automatic keying of the transmitter. 
Thus one station will be timed to oper- 
ate one minute “on” and then will be 
“off” while the other transmitter is “on” 
for one minute. 

The sensitivity of the visual type 
reed indicator on the visual radio range 
beacon has been improved about 100 
per cent through refinements in design 
of the permanent magnet, particularly 
the use of Allegheny Metal, a nickel- 
steel alloy, for the reed material. Ex- 
cellent shielding has been procured by 
constructing the indicator mounting 
case of magnetic material. 

The latest addition to the post office 
department’s air mail network is the 
daily service between Minneapolis and 
St. Paul and Winnipeg. It was opened 
on Feb. 3, the inauguration scheduled 
for the day before having been post- 
poned because of fog. 

This new international service is 
operated jointly under Canadian and 
American auspices. Northwest Air- 
ways planes carry the mail from Chicago 
and Minneapolis as far north as Pem- 


‘plan approved last summer. 


bina, N. D., where it is taken over by 
Western Canada Airways machines for 
the rest of the trip to Winnipeg. On 
the inaugural flight, Northwest used a 
Hornet-powered Hamilton metal plane, 
western Canada a Fokker. North-bound 
planes transfer from wheels to skis at 
a few miles north of Grand Forks, N. D. 
This service is an extension of Con- 
tract Air Mail Route No. 9 under a 
Because 
of its connections through Western 
Canada Airways to Aklavik, in the 
Yukon, it figured in recent consideration 
of an eventual air mail service into 
Asia. 


POSTMASTER GENERAL 
UPHELD 


HE air mail contract awarded to 

Transcontinental & Western Air 
last fall for the central route between 
New York and Los Angeles was pro- 
tested by United Avigation of Pitts- 
burgh on the ground that its bid had 
been lower and that there was no legal 
warrant for the requirements of special- 
ized experience. Postmaster General 
Brown’s action has been upheld by 
Comptroller General McCarl. 

The explanations advanced were to 
the effect that: (1) United Avigation 
had not actually acquired the stock of 
its alleged subsidiaries, (2) The com- 
pany must have had “only a bare, naked, 
corporate existence”; and (3) it had 
been so vague and indefinite in state- 
ments regarding type of planes to be 
used that the government concluded the 
bidder could not equip itself for serv- 
ice within the period of 30 days pre- 
scribed by the contract. 

United Avigation bid 64 per cent of 
the maximum rate allowed, while 
Transcontinental & Western Air bid 
97.5 per cent of the maximum. The 
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latter began operations Oct. 25, 1930. 

National Air Transport, on Feb. 1, 
extended its Chicago-Kansas City pas- 
senger service south to Forth Worth 
and Dallas by way of Tulsa and Okla- 
homa City. This is in response to the 
Post Office Department’s stipulations, 
as are other recent passenger service 
installations. There will be one service 
a day, using Ford transports with the 
new wing mail compartments, 

National Air Transport, also on 
Feb. 1, established lower passenger 
rates on many runs. The air fare be- 
tween New York and Chicago remains 
the same at $59.50, but the air-rail fare 
between the two cities has been reduced 
from $55.78 to $49.53. The flight be- 
tween Chicago and Kansas City now 
costs $30.66 instead of 34.85; that be- 
tween Chicago and Cleveland $19.75 
instead.of $26. 

Pan American Airways instituted a 
general reduction of passenger fares on 
all its lines on Feb. 12. The cuts range 
from 8 to 42 per cent. 

American Airways announced in Jan- 
uary that its planes had flown 6,961,208 
mi. during 1930, and had carried 
1,230,439 lb. of mail, and 60,074 pas- 
sengers. These represent increases over 
the 1929 figures of 21.2, 14.8 and 23.7 
per cent, respectively. Ludington Line’s 
every-hour-on-the-hour service carried 
4,017 passengers during January, an 
average of 130 per day. e 

Transcontinental & Western Air has 
begun intensive cultivation of express 
traffic. It is offering a 36-hr. coast- 
to-coast service, at the rate of $1.50 
per lb., which is graduated downward 
to $1 per lb. for shipments weighing 
in excess of 100 lb. The rates to inter- 
mediate points are constructed on a 
zone basis; zone 1 extends west to St. 
Louis; zone 2 to Albuquerque, N. M., 
and zone 3 to the Pacific Coast. The 
service will be limited to packages 
weighing 200 Ib. or less. Transporta- 





The Navy’s new Loening design. 


port early in February, 


This machine was developed for installation 
on submarine and, following demonstration tests at Glen H. Curtiss Air- 


was accepted by ‘the Navy for further trials. 












































































tion is by the regular transcontinental 
mail and passenger service which has 
been in operation for several months. 

This same company has completed 
its own radio network of twenty sta- 
tions along its transcontinental airway ; 
there is a station in each one of the 
cities served by the line. Radio-code 
is used for inter-station communication 
and radio-phone for communication be- 
tween planes and ground. 

Each station is equipped with a crys- 
tal control type transmitter of 500 watts 
output with five tubes, including the 
crystal oscillator, frequency doublers 
and power amplifier. The power is 
supplied by a six-phase mercury vapor 
rectifier. The transmitters have a nor- 
mal range of 400 mi. and operate on 
high frequencies (short wave) ranging 
between 1,500 and 12,000 kc. 

Comment was made recently by the 
Weather Bureau on meteorological con- 
ditions along the proposed Bermuda- 
Azores trans-Atlantic airway. Though 
weather on such a route would be 
quite normal during three - quarters 
of the year, it would be extremely dan- 
gerous during the hurricane season (the 
autumn). This is because of our lack 
of knowledge of hurricane character- 
istics in that area and absence of 
facilities to detect and trace disturb- 
ances. The Bureau believes, however, 
that this southern route is preferable 
to the great circle route in the North 
Atlantic and suggests that at least six 
station ships be placed on, and south 
of, the proposed airway for a period 
of intensive observation of hurricane 
phenomena. 


AIRPORT 
NOTES 


ORK has been started on the 
first unit of a 1,300-acre airport 
project in Norwood, Mass., 12 mi. 
southwest of Boston. This field will 
have four 2,500x500-ft. gravel and oil 
runways and will be ready for flying 
operations about April 1. An 80x100-ft. 
hangar with 80-ft. shop and an admin- 
istration building are to be constructed. 
A new American Airways passenger 
waiting room at the Newark Municipal 
Airport was opened Feb. 3. Users are 
Ludington Line, Eastern Air Transport, 
Transcontinental & Western Air, Pitts- 
burgh Airways, and American Airways. 
Ground work on Oklahoma City’s 
640-acre municipal airport is well 
underway and the field is scheduled to 
be completed about April 1. Among 
expenditures under the $425,000 bond 
issue are: Land, $162,000; grading, 
$65,000; drainage, $22,000; water and 
sanitary sewer system, $19,000; base 
gravel for runways, $44,000; lighting, 
$15,000; terminal and administration 
buildings, $75,000. 

Northwest Airways has established 
at Pembina, N. D., a 180-acre inter- 
national airport in connection with its 
Minneapolis-Winnipeg mail and pas- 
senger service, 

Congress has approved the bill au- 


thorizing the Army to lease Governors 
Island in Boston Harbor to the City of 
Boston for incorporation in the munici- 
pal airport development. This island, 
about 1 mi. east of the airport, is con- 
nected with it by flats which are exposed 
at low tide. This area is being filled 
in and with the island will make avail- 
able several hundred additional acres. 

Eighteen Sperry-AGA floodlights, 
containing two 500-mm. dioptric lenses 
each, are being installed at the Naval 
Air Station, Pensacola. 

Airport fires continue to take their 
toll. The most serious recently was at 
Roosevelt Field, L. I., where three of 
the old wartime wooden hangars were 
destroyed with some of their contents, 
and another hangar was damaged. Loss 
was estimated at about $200,000. Six 
planes and a glider at the Kenosha 
(Wis.) Airport were destroyed by fire 
on Jan. 20. Loss was estimated at 
$45,000. 

A number of personnel changes have 
been announced among the lines and 
ports. H. A. Burgess has been ap- 
pointed general traffic manager of 
Western Air Express and Midcontinent 
Air Express, and Charles F. McManus 
as his assistant. Operating control of 
Continental Airlines and the Embry- 
Riddle company, both American Air- 
ways units, have been combined under 
the management of John Riddle, vice- 
president and general manager of the 
latter concern. K. S. Lindsay has been 
made manager of the Valley Stream, 
L. I., Curtiss-Wright Airport, replacing 
Walter A. Avery, who continues with 
the company in another capacity. Har- 
old A. Elliott is now vice-president and 
general manager of Eastern Air Trans- 


port. 


ANNUAL 
AIRPORT CONFERENCE 


EVERAL hundred airport managers, 

designers and associates will migrate 
to Tulsa, Okla., next month for the 
Third Annual Airport Conference to 
be held under the auspices of the Air- 
port Section, Aeronautical Chamber of 
Commerce. The open general sessions 
will be held on the 25th and 26th of 
the month, and closed sessions for air- 
port managers and airport equipment 
manufacturers will be held on the 
morning of the 27th.. ‘The conference 
will close at luncheon on that day. 
Speakers, chairmen and discussion lead- 
ers include expert representatives of the 
Department of Commerce, and munici- 
pal and commercial airports. 

There are now four airports rated 
under the provisions of the Airport 
Section, Aeronautics Branch. The 
third and fourth to receive this recog- 
nition are the Rickenbacker Airport at 
Sioux City, Ia. and the Municipal 
Airport at Brownsville, Tex. The first 
and second were the Pontiac ( Mich.) 
Municipal Airport, and the Denver 
(Colo.) Municipal Airport. 

The Rickenbacker Airport is given 
the A-1-A rating. The dash under the 
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A qualifies that designation for excel- 
lence of general equipment only because 
the airport had insufficient roof space 
to carry the full name of the airport 
and the name of the city it serves. The 
Brownsville airport received the A-1-A 
rating without qualification. 


AIRPORT 
TRAFFIC 


NUMBER of airports have re- 

ported interesting traffic figures for 
1930. The Los Angeles Municipal 
Airport had a total of 72,141 landings, 
and 3,901 visiting planes. At Detroit 
City Airport,.12,601 arrivals and 12,797 
departures, made by 1,978 different 
airplanes, and sale of 66,548 gal. of 
gasoline and 206 gal. of Diesel oil. 

At the Kansas City (Mo.) Municipal 
Airport, 33,125 landings and takeoffs. 
Passengers arriving or departing in 
transport planes totalled 32,636, and the 
port cleared 1,448 transient planes and 
sold 545,667 gal. of gasoline. 

Century Airlines, Inc., which recently 
announced plans for an hourly service 
between Chicago, Detroit, Cleveland 
and St. Louis, has been granted a 
letter of authority from the Aeronautics 
Branch, Department of Commerce. The 
tentative plans provide for three trips 
daily each way between Chicago and 
St. Louis; five trips daily each way 
between Chicago and Toledo, and six 
trips daily each way between Detroit 
and Cleveland through Toledo, with 
connections with the Chicago plane. 
Frequency will be increased later. To 
carry out this program the company 
expects to operate nine planes. Six 
will be in actual operation at any one 
time, three in reserve. Two planes will 
be in service on each of the three lines. 

Pan American Airways inaugurated 
weekly mail and passenger service on 
Feb. 11 between Maracaibo, Venezuela, 
and Port of Spain, Trinidad. This 
completes Pan American’s circle around 
the Caribbean Sea. The complete cir- 
cuit may be made by plane in six days. 

The Post Office Department reports. 
583,378 domestic registered articles sent 
by air mail during the last fiscal year, 
an increase of 28.58 per cent over the 
previous year. 


FOREIGN 
AIRLINES 


NAUGURATION by Imperial Air- 

ways of the first (northernmost) 
section of the Cairo-Capetown airway 
has been postponed from the latter part 
of February to March 5. Other sec- 
tions of the route will be opened as 
rapidly as physical conditions permit, 
and it is anticipated that the complete 
route will be in operation by the middle 
of the summer. Prospects of extending 
the London-Karachi mail and passenger 
service across India and eventually to 
Australia become much brighter with 
the recent appointment of Col. Francis. 
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General Balbo at the end of the 


long cruise. The Italian forma- 
tion flight leader aboard his flag- 
ship in Rio de Janeiro harbor. 


C. Shelmerdine, an expert in the 
intricacies of Indian politics as they 
affect aviation, to the post of Director 
of Civil Aviation in the British Air 
Ministry. 

Aeropostale has extended its South 
American air mail service north from 
Natal to include Maracaibo, Caracas, 
and Trinidad with a weekly service. 
This provides direct connection between 
these points and the European points 
served by this company. 


RECENT 
FLIGHTS 


WO record-making flights have 

been reported from Europe. The 
Savoia-Marchetti company of Italy 
claims a new altitude record for sea- 
planes with a useful load of 2,000 kg. 
On Jan. 31 the company’s chief test 
pilot flew a model S-71, a twin-hulled 
monoplane similar to the well-known 
S-55, to an indicated height of 21,396 ft. 
The previous holder of this record was 
Capt. Boris Sergievsky, who used a 
Sikorsky S-38 to reach an altitude of 
19,928 ft. 

Marcel Lalouette and Jean de Per- 
mangle flew a Farman low wing mono- 
plane, model F. 231, equipped with a 
100 hp. Renault, to a new stright-line 
distance record in the first category for 
light planes—two seaters weighing less 


than 881 lb. empty. The distance flown 
was 1,687 mi., the time 22 hr., the route 
from Istres, France, to French West 
Africa. 

Another notable flight of the winter 
was the return of the French pilots, 
Goulette and Lalouette, from Saigon to 
France in five days and 16 hr. total 
elapsed time, bringing with them as pas- 
senger the governor of the colony. The 
7,126-mi. journey eastward to Saigon 
had been negotiated by them in five 
days, 3 hr., 50 min. 

A plan to make the King’s Cup Race, 
England’s premier air derby, a purely 
amateur affair has been approved by 
the Royal Aero Club and King George. 
Not even an employee or director of an 
aircraft firm is to be eligible to enter 
or to compete as pilot. Royal Air 
Force pilots, however, will be allowed 
to compete. Furthermore, any person 
entering a plane for the race must have 
been the owner of it for at least three 
months prior to the entry. This is a 
bold move, but the plan is meeting 
considerable opposition because of am- 
biguity of the definition of the amateur 
status and because of widespread objec- 
tion to the fundamental principle of 
barring the professional pilot. 

The recent purchase of 45 Fairey 
Firefly single-seater fighters from Eng- 
land by the Belgian government created 
an industrial sensation. It was fol- 
lowed by another Belgian order for a 
number of Fairey Fox day bombers, 
powered with Rolls-Royce “F” engines 
of 500 hp. The aggregate value of the 
two Belgian orders was in excess of 
$1,500,000. The Fairey Aviation Com- 
pany, their recipient, reported for the 
year ending Sept. 30, 1930, a profit of 
$849,000. 

There is in process in England an 
inquiry, by a joint committee of the 
British Air Ministry and the aircraft 
industry, into the complaint of certain 
constructors that the British Aircraft 
industry is seriously handicapped in 
foreign markets by the rigidity of the 
British airworthiness regulations, mak- 
ing it impossible to meet foreign com- 
petition on price and performance. 

The Italian trans-Atlantic formation 
flight, using Savoia-Marchetti S-55 
flying boats, reached its destination— 
Rio de Janeiro—on Jan. 14. A week 
later it became known that the Italian 
government planned to supplement this 
exploit with a formation flight from 
Italy to New York in 1932. Tech- 
nical and operating problems are being 
studied by Italian experts. It will be 
recalled that when the recent flight was 
first planned, it was to have been made 


to this country rather than to South - 


America. It has been learned that 
Stanavo gasoline was used on the 
trans-Atlantic venture, the fuel consist- 
ing of a mixture of 75 per cent Stanavo 
and 25 per cent benzol. 

The Dornier Do.X continues to en- 
counter misfortune in its attempt to 
fly the Atlantic. Following completion 
of repairs necessitated by the burning 
of one wing at Lisbon, the machine was 
flown to Las Palmas, Canary Islands, 
but in an attempt to take off from Las 
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Palmas sufficient damage was done to 
the hull by rough water to necessitate 
a two weeks’ delay for further repairs. 
Vacuum Oil Company reports the fol- 
lowing information from Lieut. Clar- 
ence H. Schildhauer, co-pilot: “Do.X 
suffered damage to secondary strength 
members in an attempt to take off for 
Praia [Cape Verde Islands]... . 
Main strength members between boac 
and wings undamaged. Weight 
61 tons at take-off, 20-mi. wind. . . . 
Sea from side. Do.X clear of 
water. Wave struck side and 
force bent members. Seaworthiness 
comparable to 150-ft. yacht.” 


SCHNEIDER 
DEVELOPMENTS 


ITHOUT government assistance 

the British aircraft industry re- 
cently declared participation in the 1932 
Schneider Trophy Contest impossible, 
and criticism of the government’s aloof- 
ness mounted to a high pitch. This 
was accentuated when Lady Houston 
announced her willingness to personally 
guarantee $500,000 for a British entry. 
Finally, as a result of pressure from 
all sides on the various departments 
of the government, it was announced 
that the government had changed its 
mind and would participlate to a limited 
degree, lending the machines and per- 
mitting Air Force pilots to fly, on con- 
dition that all extra expenses should be 
privately raised, 

Active preparations for the British 
entry are now being made by the Air 
Ministry. Lady Houston, who is guar- 
anteeing the expenses of the British 
entry, has requested the abandonment 
of any public appeal for funds. 

The two Supermarine S.6 seaplanes 
which took part in the 1929 race, and 
which have since been flown by the 
High-Speed Flight at Felixstowe, have 
been delivered to the Supermarine 
Works at Southampton for overhaul 
and modification. While that work 
proceeds the Gloster VI. seaplanes, 
which also were built for the last race 
and were reconditioned by the con- 
structors about two months ago, are 
at Felixstowe, and are availabie for 
early practice flights by pilots from 
whom the racing team will ultimately 
be chosen. This preliminary work will 
be done under the supervision of 
Squadron-Leader A. H. Orlebar, who 
was in charge of training for the race 
in 1929 and who may possibly be 
chosen for that duty again this year. 

Two prominent European aviation 
leaders died recently. Air Commodore 
Charles Rumney Samson, retired, one 
of the first four British naval officers to 
be trained as a pilot, died on February 5. 
Up to within the last fortnight of his 
life, he had been active in planning for 
the British defense of the Schneider 
Trophy. Capt. Einar Paal Lundborg, 
the rescurer of General Nobile in 1928, 
was killed in a crash in Stockholm Jan. 
27 while testing a new Swedish pursuit 
plane. 
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PRODUCTION 
AND LICENSING 


HE report on commercial air- 
craft production from the Cham- 
ber of Commerce, printed at the bot- 
tom of this page, at first sight shows 
surprisingly little variation in percent- 
age distribution of the vaiious types 
over the past two years. Superficial 
indications are, however, somewhat 
misleading, as the needed production 
in some groups was much reduced by 
the carry-over from 1929. If the 
report of sales be examined, rather 
than that of production, a different 
story is told. An estimate based on 
sales, in fact, shows a steady increase 
of from 24 per cent in 1928 to 26 per 
cent in 1929 and 32 per cent in 1930 
for the cabin monoplane. The open- 
cockpit biplane, conversely, shows a 
drop in proportion of total sales from 
around 64 per cent in 1928 to 58 in 
1929 and 52 in 1930. Prior to 1930 
these figures have to be approxima- 
tions, as no detailed reports on sales 
were being made until a year ago. 
There has been a substantial drop 
in the proportion of multi-engined 
transports, due in part to the influence 
of 1929 and to the overstocking of 
many of the transport lines at the end 
of 1929. The most surprising change, 
however, is the sharp drop in propor- 
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Commercial Engine Production 
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Unit Unit 
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ee eee 1,861 8,600,530 4,621 1,841 10,823,423 5,879 
Total with military........ 7,378 $26,495,830 $3,591 3,766 $17,078,916 $4,535 





tion of amphibions. That again seems 
to be somewhat misleading, for judg- 
ing from the comparison of the De- 
partment of Commerce and Chamber 
of Commerce reports in the second 
column on the opposite page, a number 
of amphibions must have escaped being 
reported to the Chamber. 

Average values of the machines 
produced in 1930 were much as in 


1929 within each class, except the 
flying boats and amphibions. A sharp 
rise in the former figure and a sharp 
drop in the latter were accounted for 
on the one. hand by the first appearance 
of the large passenger-carrying flying 
boat as an important factor in Ameri- 
can air transport, on the other by the 
production of several small amphibions, 
ranging up to five-passenger capacity 
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of Total of Total of Total 
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Planes duction Value Value Planes duction Value Value Planes duction Value Value 
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Multi-engined transports.......... 58 OI © Sardaus att chars a 178 3.3 6,122,742 34,397 38 1.9 1,389,984 36,578 
Total monoplanes............... 1,079 30.4 $8,738,683 $8,098 2,060 38.5 $17,552,267 $8,569 793 40.9 $5,539,517 $6,985 
Open cockpit biplanes............. 2,348 Be. Syciatvet) cakes 3,071 57.3 10,415,599 3,391 1,083 55.9 3,166,310 2,924 
RINNE 635 oo fo ocrid sce Sates 69 SOM Ps eke de.\ Latunks 47 0.9 598,040 12,724 20 1.0 285,880 14,294 
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MN So once Sac vias cate cee 919 BE shoe ses coe 1,609 30.0 11,155,675 6,933 525 27.1 3,703,423 7,055 
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Seaplanes and flying boats......... 11 DRE. eG Cae Ass Oo ae 32 0.6 834,950 26,092 17 0.9 954,386 56,140 
ERR errr ean ae yeh 30 _ GE aes ogee ar re 139 2.6 3,718,900 26,754 17 0.9 294,369 17,316 
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and at prices well. below those pre- 
viously established. If average retail 
prices on machines sold, rather than 
production values, had been taken as 
the criterion, most of the averages 
would have shown a sharp drop from 
the previous year. The carry-over was 
largest in the planes of smallest value, 
and many of them were sold at prices 
still further reduced in order to clear 
the way for new production. 


GAIN as in 1929, the reported pro- 
<A duction of airplane engines is almost 
equal to the production of aircraft. 
Allowing for the number of engines 
that went into planes built by individuals 
or small manufacturers not reporting to 
the-Chamber, and allowing for the effect 
of multi-engined machines on the total 
consumption, there would appear to be 
a deficiency of about 10 per cent in the 
number of engines produced as com- 
pared with the number consumed in air- 
craft. While a small part of that differ- 
ence may be accounted for by engines 
in stock at the end of 1929, the major 
portion represents the use of the OX-5 
and other war time power plants. The 
deficiency of engine production below 
plane production is less than in any 
previous year. 

The class of engines from 126 to 175 
hp. suffered the heaviest relative de- 
crease during the year, dropping from 
22 per cent to 4 per cent in the total 
output. The relative share of the en- 
gines of very high power (above 300 
hp.) also decreased sharply. All other 
classes remain in about the same rela- 
tive standing as before. 

There have been no decisive changes 
in average unit values of engines pro- 
duced, but on the whole the tendency 
has been to a rise in price per unit of 
power output. The general average of 
prices increased during the year by 
around 10 per cent, although in some 
classes there was a drop. 

The aggregate value of the commer- 
cial engines produced was 30 per cent 
lower than in 1928, and about 65 per 
cent below that in 1929. Whereas mili- 
tary production had made up only 32 
per cent of the total income of the en- 
gine building industry in 1929, it 
amounted to 63 per cent of the total 
last year. 

a 


N analysis of production for 1930 is 

A given in two forms, drawn from 
the reports of the Chamber of Commerce 
and the Department of Commerce, re- 
spectively. Both are of course sub- 
stantially correct so far as they go, but 
they represent somewhat different 
points of view. The report made by 
the Department includes all airplanes 
licensed and identified, but takes no 
direct account of the 250 machines 
destined for immediate export. The 
reports made to the Chamber cover 
practically all of the regular con- 
structors of aircraft in any consider- 
able numbers, except for a couple of 
important builders of low - powered 
monoplanes, who either made no reports 
to the Chamber of Commerce or par- 


1,000 


500 
400 


Number of Airplanes Produced in U.S 


300 


200 


| 


100 
1921 1922 


1923 


1924 


1925 


1926 1927 1928 


American Aircraft Production, 1921-1930 


1929 








1930 





1930 Aircraft Production 


Department Chamber 
of 


Commerce Commerce 
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Open cockpit monoplanes. .. 
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Total monoplanes...... 


Open cockpit biplanes..... .. 
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Reports Reports 


2,072 
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*39 multi-engine transport planes included in 
Dept. of Comm. figure and 38 in Chamber of Com- 


merce report. 
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ticipated in the Chamber reports only 
during the latter part of the year. A 
very considerable discrepancy between 
the two sets of figures in the cases of 
both one- and two-passenger open 
monoplanes is due to those omissions in 
the Chamber’s report, and alse to the 
popularity of the type with amateur 
builders of single machines. Airplanes 
built by amateurs are, of course, recorded 
by the Department of Commerce, but 
never come within the scope of the 
Chamber’s notice. 

If an analysis of “production” in the 
broadest sense is sought, therefore, the 
Department’s figures should be con- 
sulted, with due allowance for the 250 
exported machines and the 30 classed 
as experimental, not arranged by types. 
If a record is wanted for the product 
of the aircraft industry and for the num- 
ber and grouping of machines built in 
established factories, the Chamber’s re- 
port will serve better—although, as 
previously noted, it is not absolutely 
complete, especially in respect to the 
smallest planes. 

In this connection it should be noted 
that the figure used for 1929 produc- 
tion, in the year-to-year production 
curve, was that obtained by the Cham- 
ber. The Department of Commerce 
made no analysis for that period, and 
the results from the Census of Manufac- 
tures were not available in time to be 
used in plotting the curve. It is probable 
that a corrected figure, including all 
planes built by amateurs or in shops not 
reporting to the Chamber, would show 
about 5,600 civil aircraft in 1929, in- 
stead of the 5,357 for which the curve 
is plotted. The 1930 point on the curve 
is taken from the complete figures of 
the Department. 
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Seasonal Production Curves 
by Months, 1928-1930 


N the seasonal production chart, the 

1928 and 1929 curves were approxi- 
mated from licensing statistics, but 
probably follow the true seasonal varia- 
tions of production fairly well. They 
have been adjusted so that the totals 
for the year are correct. There are 
curves for 1930. One is based on the 
monthly returns to the Chamber of Com- 
merce and follows them directly, ex- 
cept for an adjustment in the first six 
months of the year to take care of the 
production of one important manufac- 
turer who was not reporting at that 
time but began to do so later. The 
other is taken from the reports of the 
Department of Commerce, and includes 
machines listed for export as well as 


Total planes 
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those licensed for home employment. 
The two curves follow the same gen- 
eral form except for a secondary peak 
in the Department’s curve during 
August, probably attributable in large 
part to the growing interest in amateur 
construction of light planes at that time. 

1929 and 1930 both approach what 
would seem the logical seasonal form, 
with a peak for the year reached some- 
where between April and July, a gradual 
decline thereafter through August or 
September, and then a very sharp drop, 
due both to the decrease in flying activity 
and to the clearing of stock at the end 
of the year in anticipation of the appear- 
ance of new models. The drop in 1929 
was, of course, abnormally rapid, corre- 
sponding as it did with the beginning 
of the business depression. The peak 
of 1928, conversely, was delayed by the 
effects of the “boom,” factories not hav- 
ing been able to bring themselves up to 
a production capable of coping with the 
demand for aircraft during the early 
part of the summer. 


fare curve of weekly variations of 
valid licenses and _ identifications 
outstanding shows some very curious 
aberrations over the past year. From 
the first of September, 1928, up to the 
end of November, 1929, the total number 
of planes officially recognized as in 
service has been increasing with 
almost perfect regularity at the rate of 
400 per month. With the end of 1929, 
and of course immediately following on 
the stock market crash and the begin- 
ning of the general business depression, 
the rate of increase fell abruptly from 
400 per month to zero, and through the 
past year there have been only minor 
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fluctuations. For more than fifteen 
months the total has never been below 
9,000 nor above 10,000. The figure 
10,000, in fact, seems to have an almost 
magical influence in checking growth. 
Repeatedly, for the first time in January 
of last year and on several occasions 
since, the total number of planes has 
risen above 9,950 and then slipped back 
without passing the 10,000 mark. 

The curve of total planes in service 
inverted the normal seasonal tendencies 
during 1930. During the spring and 
early summer cancellations of old 
licenses and identifications, especially 
the latter, outran new productions. The 
number of machines in use reached a 
minimum near the height of the sum- 
mer flying season and it has attained 
its maxima in the months, comparat:vely 
inactive in most parts of the country, 
January, November, and December. 

In spite of the growing body of state 
law requiring federal licensing, the 
identified machine is by no means dis- 
appearing from the records. 

There are fewer now than there were a 
year ago, whereas the number of licensed 
planes has increased, but the proportion 
of the total that hold licenses has never 
yet reached 80 per cent, and has actually 
fallen off a little ,in the last three 
months. The variations in the propor- 
tion of licensed planes among the 
several states are shown in the map on 
page 157. 


N spite of business conditions, there 
has been no slackening off in the 
training of pilots during the past year. 
During the last five months of 1930 the 
curve of applications for pilot licenses 
followed that of the previous year al- 


io a oe ee 
8888 


§ 888 


$38 


Number of Valid Licenses Outstandi 


S 





Licenses and Permits 


Week 








0 
JFMAMJJASOND M 


$= 2 92GB mo an Pfemnn onnn 





1930 


Rate of Application for Personnel Licenses 


Average Number ORV bpenses 
Applied for 





Feb. Mar. Apr. May June July Aug, Sept Oct Now. Dec. 


Seasonal Curves, Pilots Licenses 


most exactly, with an average devia- 
tion of less than 10 per cent, while in 
the first seven months it had remained 
well above the 1929 level. Toward the 


end of the year the number of cancel- 
lations and licenses allowed to lapse 
began to catch up with the new issues, 
and during November and December 
the number of licenses in force increased 
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Progress of Personnel Licenses 





Numbers of Permits Each 


Marr. Apr. May June July Aug, 
(left) Student Permits (right) 


by only a little over 2 per cent. The 
absolute increase in the number of 
licensed pilots was approximately 5,300 
during 1929, and 5,100 during 1930. 
The student permit curve for 1930 
also stayed very close to that for 1929 
throughout the year, except that there 
was no such sudden jump in August 
as there had been in the previous year. 
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The reason for that sharp increase is not 
quite clear, unless it may have been due 
to interest aroused by the plans for the 
national air races. The average for 
the first three weeks of 1931 is running 
about 20 per cent lower than the same 
period last year, and the average for 
pilot licenses issued about 15 per cent 
below 1930. 

The number of licensed mechanics 
seems to have attained absolute stabiliza- 
tion. After increasing by 3,300 during 
1929 it has gone up only 1,300 in 1930, 
and for the last six months of the year 
it remained always between 8,900 and 
9,100, or just a little less than one 
mechanic per airplane in service. The 
ratio of pilots to planes, in the mean- 
time, has been increasing quite steadily 
and for the last two months of the year 
was over 1.5. Of course this does not 
necessarily mean that 5,000 pilots are 
left without equipment to fly. Properly 
maintained aircraft will stand more 
hours in the air per year than will their 
pilots, and the number of pilots on air 
lines is likely to exceed the number of 
planes. Furthermore, in many cases a 
single plane is owned by a group of in- 
dividuals or a club and serves to keep 
all of them regularly in practice, while 
another factor is the presence on the 
list of licensed pilots of a large number 
of Army and Navy officers who do their 
regular flying on service equipment. 
These factors are considerably more 
potent for the airplane than for the 
automobile, and yet the number of auto- 
mobile drivers’ licenses habitually ex- 
ceeds the number of cars registered by 
about 10 per cent. It is wholly natural 
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Ratios of Personnel to Planes, and Proportion of Planes Having Licenses 


that the number of airplane pilots should 
exceed the number of planes by from 
20 to 35 per cent, and certainly not until 
the latter figure has been reached can 
it be felt that there is any excessive 
disproportion between personnel and 


machines. 
2 


N spite of the shift towards the east 

during the past year, the western 
states remain by far the largest users 
of aircraft in proportion to their popu- 
lation. There are eight western states 
in which there is at least one airplane 
to every 8,000 of population, while east 
of the Mississippi only Delaware and 
the District of Columbia have attained 
that standard. On the other hand the 
states that stand at the end of the scale, 
those with more than 30,000 inhabitants 
per plane, lie in the geographical block 
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in the southeast—a confirmation of the 
suggestion made elsewhere that that 
region has not been exploited to any- 
thing like its full possibilities as a 
market. Although California no longer 
has a larger number of airplanes in use 
than any other state it still heads the 
list of relation of planes to population 
by a considerable margin. If the figures 
were literally representative of actual 
use the margin would be still larger 
than it is, for Califernia’s nearest com- 
petitor, Wyoming, has its total padded 
considerably by the registration there 
of transport planes operating outside 
of the state much of the time. 

On the whole, the tendency is towards 
an equalization of distribution of air- 
planes over the country. Although the 
total number of machines in use is 
almost exactly the same as a year ago, 
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and although the present map is based 
on the 1930 Census, and therefore on a 
population somewhat larger than its 
predecessor, states having more than 
25,000 population per plane have been 
reduced in number from fifteen a year 
ago to nine now. 
* 


HE analysis of licenses and identi- 
fications granted during the past 
year is on quite a different basis from 
the corresponding table in the statis- 
tical issue of 1930. At that time there 
was no way of distinguishing between 
genuinely new licenses on new aircraft 
and re-licenses on machines on which 
the licenses had been allowed to lapse. 
The table printed a year ago is there- 
fore only a rather rough indication of 
the previous year’s production. Further- 
more, the 1930 issue included only 
licensed planes, whereas both licenses 
and identifications are taken into ac- 
count now. It is now possible, thanks 
to the action of the Chamber of Com- 
merce in making suitable indications on 
its weekly lists, to distinguish the ma- 
chines which have never been licensed 
or identified before, and only such ma- 
chines are included in the present 
tabulation. It therefore represents a very 
good approximation to current produc- 
tion of new planes, except that: (1) 
machines exported elsewhere than to 
Canada (they are usually delivered to 
that country by air, and consequently 
take a U. S. identification mark) are 
generally excluded; (2) the tabulation 
includes about 100 machines built late in 
1929, but licensed or identified during 
1930; (3) most of the production of the 
last three weeks of 1930 is omitted; (4) 
a small number (probably not over 30) 
of old airplanes have just been brought 
out of storage or re-imported, and were 
consequently licensed or identified for 
the first time in 1930. The actual error 
in this table as a production estimate 
should not exceed ten per cent at most, 
but it should be realized that some error 
does exist, and that it is not uniform 
nor always in the same direction for the 
various makes. The figures must be 
broadly interpreted, and not taken as 
rigorously representative of the indivi- 
dual production of the several factories, 
nor as anything else except what they 
purport to be, a listing of the licenses 
and identifications actually granted. 
There is no evidence, in this record 
of the distribution of the year’s output, 
of any tendency toward concentration 
of control of the industry in the hands 
ot a few companies. Of the total num- 
ber of newly licensed machines, only 39 
per cent were produced by the five 
largest companies or groups (counting 
Curtiss-Wright or United, for example, 
as one company). 57 per cent by the 
largest ten. In the automobile industry, 
on the other hand, the production of the 
ten largest manufacturers is somewhere 
around 93 per cent of the total. There 
were 17 plane companies which con- 
tributed over one per cent each to the 
1930 production. It is frequently said 


that a hundred or more companies are 
active in aircraft production in the 


United States, but only about a score of 
them make any important contributions 
to the year’s production total. Of 
course too much importance must not 
be attached to these figures, for 1930 
was an exceptional year, and some of 
the larger companies were much more 
concerned with working off a surplus in- 
ventory than with producing new stock. 
It is probable that an analysis of the 





Licenses and Identifications 
Recently Granted by Makes, 
Quarterly for 1930 


Jan. Apr. July Oct. 
to to to to 
Mar. June Sept. Dec. Total 
Aeromarine Klemm. 4 13 12 6 35 
RN as 3 kas eins 14 71 6 6 97 
American Eagle..... 15 29 43 28 115 
EE 8 5 11 12 36 
_ See 6 17 37 15 75 
EP see * 5 5 13 
Command-Aire..... 5 6 9 3 24 
Consolidated 17 51 45 25 133 
Commodore....... 2 2 1 4 9 
| Ey Ge 48 43 19 124 
Ps ky nicaw 1 1 1 2 6 
Curtiss-Wright 
a ies na 2 6 
Curtiss-Robertson 13 16 4 11 ae 
Keystone-Loening 7 8 18 3 36 
Travel Air....... 31 17 29 13 90 
ee 24 12 22 9 67 
Monoplane..... 7 5 7 4 23 
Eee 3 7 6 1 17 
Detroit Aircraft 
Detr. Fb. and 
pape a + 5 1 14 
Lockheed........ 3 8 10 S 25 
Ryan (incl. Parks) 14 5 7 1 27 
Eaglerock.......... 22 38 1 5 76 
Fairchild (Incl.Chall.) 24 19 13 7 63 
Monoplanes...... 38 1 2 2 8 
Biplanes......... 21 18 11 6 56 
PN oi da ci dedin 7 “ 7 7 19 
1 Engine........ 7 1 1 2 11 
4 Engines....... 0 8 3 2 8 
DENG on oe denn 3 5 5 2 15 
Great Lakes........ 13 19 40 9 81 
MN Gsies: 4 600 cma 9 6 24 7 46 
re 1 1 7 6 15 
Ireland Amphibions. 4 1 . 3 8 
BS ooo oS Sean 14 21 13 1 49 
Mono Aircraft...... 14 31 a 18 104 
Me iislss «0.0 onaien 33 23 4 6 66 
New Standard...... 3 5 10 a 22 
Nicholas Beazley... 8 6 3 17 
eso trina eng 5 8 + 5 22 
Savoia-Marchetti... 11 7 3.1 us 26 
a oss ssc ark 14 Wi :idke 1 22 
Ws oo coc dca 14 60 122 27 223 
2 | Spee 14 60 117 25 216 
Co ay Par ae 5 2 7 
Swallow........... = 2 3 9 
United Aircraft 
SS RITES 2 1 2 5 10 
Sikorsky......... 7 4 7 7 25 
Stearman........ G 4 12 6 31 
Viking 
(inel. Kit. H’k).. 9 1 - 3 17 
Ss 6 dine hea 32 50 «#114 31 227 
Miscellaneous... .. . 94 105 138 #1 448 
;, CS 500 692 839 402 2,433 
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number of planes sold, rather than of 
the number produced, and eliminating 
amateur construction would show the 
ten largest companies controlling about 
75 per cent of the market, still measur- 
ing by number of units, not by total 
value. 

The same qualifying observations that 
were made for the table of recent plane 
licenses apply also to the engine table at 
the bottom of the column. As might 
have been expected, the engine figures 
reveal a much greater measure of con- 
centration in manufacture. Eliminating 
the war surplus engines from considera- 
tion, two manufacturers were responsible 
for 37 per cent of all the engines 
produced, five for 63 per cent, and 10 
for 82 per cent. The manufacture of 
airplane engines, in other words, shows 
a degree of concentration rapidly ap- 
proaching that of the manufacturer of 
automobiles,—which is of course logical, 
for airplane engines like automobiles are 
factory products, imposing at the 
minimum a much larger .amount of 
specialized machinery than is needed 
for building planes. 

The most interesting point about the 
quarterly tabulations, however, is the 
very rapidly decreasing importance of 
the war surplus power plants in new 
production. Through 1929 the OX-5 
and OXX-6 alone must have been in- 
stalled in around 25 per cent of the air- 
planes built, while the Hispano took an- 
other 3 per cent. In 1930 the total for 
all war surplus types together is down 
to 12 per cent, and in the last half of the 
year to 10. The statistical indication is 
strong that by the end of 1932 the 
wartime power plant will appear in a 
new machine only as an occasional 
curiosity. 





Engines in Planes Licensed or 
Identified for the First Time, 
Quarterly for 1930 


Jan. Apr. July Ocet. 
to to to to 
Mar. June Sept. Dec. Total 
AAPOREBR 4000050060 14 72 7 7 100 
American Cirrus.... 14 23 46 17 100 
ERE 12 8 3 39 
Se eee 78 126 = 131 51 386 
Lambert Velie...... 20 45 49 16 130 
oS SD iW 16 19 5 51 
Lycoming.......... 3 55 108 26 192 
P & W Hornet...... 9 12 8 12 41 
P & W Wasp....... 38 31 42 32 143 
Wright Cyclone..... 1 0 1 3 5 
Wright Gipsy....... 33 22 7 2 64 
Wright Whirlwind... 99 76 85 38 298 
Warner Scarab...... 8 28 «101 39 176 
Miscellaneous... 33 67 «i116 90 306 
War Surplus Engines 
PN ok dic bs dne'o a 16 24 2 7 49 
SRE! Pe ree 0 0 0 2 2 
Geetais<sdsenss 67 65 74 28 234 
a cbse noc 5% 8 2 10 2 22 
Foreign engines*.... 32 16 25 22 95 
NE aioe <5 ahd: 300 692 839 402 2,435 


*Mostly Salmson, Anzani, and LeRhone engines 
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N CLASSIFYING licensed aircraft by 

types, seating capacity, and state of 
domicile, we have made one notable 
change from the form of the same table 
a year ago. The aquatic status of float 
seaplanes and convertible machines has 
been ignored in making up the table. 
They have all been listed as landplanes. 
Strictly speaking, practically all smali 
airplanes are convertible, and undoubt- 
edly a number of machines have been 
used with float gears attached without 
any mention of the fact ever being made 
in the lists of licenses. The very small 
figures given for seaplane licensing in 
the 1930 statistical number were, there- 
fore, likely to lead to an underestimate 
of the actual amount of seaplane opera- 
tion. It seems better to abandon the 
distinction entirely. Machines definitely 
designed for marine use, flying boats 
and amphibions, of course continue to 
receive separate identification. 

Taken together with the general na- 
tional summary of types and sizes on 
page 137 the table shows, even more 
clearly than the study of new produc- 
tion, some interesting tendencies in the 
choice of types by the ultimate con- 
sumer. For example, the three-seater 
open biplanes have gained almost no 
ground. New registrations have been 
virtually offset by cancellations. Three- 
seater cabin monoplanes have likewise 
remained practically static. Four-pas- 
senger monoplanes, on the other hand, 
have made such progress that they have 
almost caught up with the three-seaters 
in numbers, and six-passenger cabins, 
which out-numbered the five-passenger 
ones by only about 10 per cent a year 
ago, made further relative gains. 
Among the cabin biplanes, on the 
other hand, the five-passenger machine 
sweeps the field, but that is accounted 
for in part by the popularity of a single 
type carrying a large cargo of mail and 
four passengers in addition to the pilot. 
For totally enclosed passenger types, not 
intended for handling mail, there is an 
apparent tendency towards even num- 
bers of seats. Popularity of the three- 
seater is an exception to a general rule. 

The open-cockpit two-seater has made 
notable strides, both among the mono- 
planes and the biplanes. There, too, the 
even number is in the ascendent. 

One-passenger landplanes, and one- 
passenger flying boats and amphibions 
as well, are usually designed for mail 
carrying. Their nominal passenger ca- 
pacity is no index to their size. 

Distribution over the country is of 
course far from uniform for the various 
types. In states where the climate is 
not unduly severe, and where the air- 
plane is used principally as a means of 
travel for individual business men, the 
open three-seater usually reigns su- 
preme. In the states in the midwest 
and southwest it accounts for about 
one-half of all licenses, while in New 
England, New York and New Jersey, 
its share drops to less than 40 per 
cent. Farther north in the middle west, 


as in Ohio, Minnesota, and the Dakotas, 
the small cabin machine shows much 
greater strength, running up to 25 or 30 


per cent of the total of licenses, while in 
most of the southern states cabin ma- 
chines of four-passenger capacity or less 
represent only about 15 per cent of the 
total. The climatic influence is very 
clearly displayed. 

Cabin machines of five to seven pas- 
senger capacity, excluding from con- 
sideration the effect of transport line 
ownership and of concentration of cer- 
tain types of planes in the neighborhood 
of the factory where they were built, 
make their best showing in California, 
Texas, Oklahoma, and the north central 
states, poorest in the eastern central 
area. Fast monoplanes of that size have 
been particularly popular for transport 
over the Texan plains in connection 
with the oil business. 

It is hardly possible to draw any 
detailed conclusion from the geograph- 
ical distribution of machines of still 
larger size, as most of them are in use 
on transport lines and are as a rule 
all licensed in the state in which the 
operating company has its home office. 
At most, licensing of the planes oper- 
ated by an airline may be distributed 
over three or four states, and usually 
in a manner having little reference to 
the actual amount of operation within 
the state boundaries. . Thus, for ex- 
ample, a considerable proportion of the 
38 landplanes of ten-passenger capacity 
or more that are registered in New 
York are owned by Pan-American and 
Pan-American-Grace Airways, and are 
operated entirely outside of the con- 
tinental United States. The concentra- 
tion of very large cabin biplanes in 
Washington and Wyoming, similarly, is 
of course due to their use on the Boeing 
lines, although practically none of the 
service of those multi-engined machines 
is rendered within the state of Wash- 
ington and only a small part of it in 
Wyoming. 

There has been a considerable in- 
crease in the number of amphibions 
licensed and an increase also in their 
variety. A year ago a total of 80 in 
that class were listed and 79 of them 
were biplanes. Now the total is up to 
154, including 19 monoplanes. The geo- 
graphical distribution, however, remains 
about as concentrated as before. Of 
28 open biplane amphibions, 21 are in 
New York. Of 107 cabin biplanes, 
New York claims 45, Pennsylvania 15, 
and Connecticut 11, two-thirds of the 
total number in three states. The 19 
monoplanes are somewhat more widely 
scattered. 

Transport line ownership plays a 
large part in accounting for this 
apparent concentration of amphibion 
ownership, for of the 29 amphibious 
planes with a capacity of ten passengers 
or more that are licensed in New York, 
a large portion are the property of the 
Pan-American Company. Even with 
allowance for that, however, and for 
the effect of stock in storage at amphi- 
bion factories located in New York, 
Connecticut, and Pennsylvania, it re- 
mains true that the operation of such 
machines is concentrated to a surpris- 
ing degree. Sportsmen around New 
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York and sportsmen in Chicago have 
been purchasers, and that seems to have 
exhausted the market to date. Cali- 
fornia, with 800 miles of coastline, has 
only seven amphibions, and a year ago 
there were but four listed in the state. 


























Open Biplanes 
State 

Landpl. sage 

andplanes in 
No. of passengers.......} 1 | 2 3 | 4) 5) 7) 9/20) If 2) 3) 5 
Alabama. . 3} ++14).. 
Arizona... ee ee) A ee ee Pe ee A 
Arkansas... . aan ee ee Oe a bee Oe a 
California. . .|. 81133) 459 1 
Colorado... 5} 25 
Connecticut. .oe 2: wee a ee Fee Ae ee A 
Delaware... = ee ee a A SR Oe, ee Rt ee eS 
Dist. of Col. eee 2 er PE Se oe ee 
Florida. ..... A Pe ee Oe Re ee ok Oe 
Georgia...... ohevet. Me EEbosd Oech. che cde she che obo: 
Idaho...... ad Bisa 13 a 3 
Illinois....... .| 241 66) 235 1 7 
Indiana. .| 2] 15) 85 me, Oe 
Iowa...... 10} 60 1 
Kansas. . 1} 18) 104 I 
Kentucky... . -| 4 20 
Louisiana. .... | 4 9 33 “ee RE 
_ ae 7; 10 l Ge 
Maryland..... ‘eot CH 4%.. ae 
Massachusetts. --} 2 43) 92)..) 1 - 
Michigan... . Si es: Re ey pee ie ee ee Ae a 
Minnesota... : te ae ee ee ee Oe 
Mississippi... . . 5 ee ae eae a Se ee A 
Missouri... . a ee) OAR a ee ee Set oe ee ee 
Montana.... eee Se oe ee ee 
Nebraska..... . Se: ee | ee, hs Se a 
Nevada........ ishoek” § OP Ay ihe cds ised he hoshs 3 
New Hampshire ae oe oe: ae ee ee es ee oe ae 
New Jersey...... + Of 28. 7@ Oth. .f...}-s6 2.4. 
New Mexico........ yee a) . Ss a See ae om Be 
New York...... -| 20)158) 413) 3/15). .)..).. 14) 5 
North Carolina. i oe fee ee ae ee Oe ee EP ee A Ae 
North Dakota.. eee Ae ae ot OE 
1 Sa ee ci oe oe | RR ee. ee oe AR Oe 
Oklahoma..... Pee Be Ae ee ee oe oe oe 
Oregon........ ; 06 OB. hi Ai cht de 
Pennsylvania. . LUN 49) 230. | Uf. .f. fe he che cfe des 
Rhode Island. . eS eee er. ee es ON 
South Carolina.. eae Oe BM. 0e dE, oF, elandeadeaaeens< 
South Dakota... ow Qe Meo wks clash. loads obesie-ons- 
Tennessee. . ose ioe Soe 8 
Texas....... 14] 31} 141 1 
Utah.. a: 
Vermont sees > ie) ee a ee oN 
Virginia...... dria Me Bate Eh .nk ets die 
Washington.... c= 2 oe See ee SSE 
West Virginia. . ee ee Se Re ee ee cee el ee Re 
Wisconsin..... sock ee eee U.. LRA 
Wyoming. ... 3) ee ee Oe ee ee ee Oe ee 
Foreign. . . <i GR BEE Ee o's alka ole ca cinieananel 
Total..... : .. .1129}941)3485) 5/50) 1] 1) 8 119) 7 
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For flying boats a similar story has 
to be told, except that the total numbers 
are still smaller. There were only 51 
flying boats licensed in the United 
States at the beginning of this year, 
an increase from 44 a -year earlier. 


Sixteen of the number are located in 
New York, 14 in Michigan, and the 
other 21 are scattered among eight or 
ten states. California and Illinois have 
not a- single one. Wisconsin, with a 
splendid lake frontage, shows only one 
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flying boat and no amphibions, while 
Ohio has only two boats. Nothing 
could point more discouragingly than 
these figures either to the lack of a 
market for marine aircraft or failure 
to develop the market where it exists. 





Classification of Licensed Aircraft by State, Type and Capacity 
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Cabin Biplanes Open Monoplanes Cabin Monoplanes 
aiid Landplanes Ampbhibions oa Landplanes nes Landplanes Amphibions whitey 3 
14/19 10 10} 15 10 25 E 
4 314/5/6|7|8leoltol 4|5|6/7|8)9ltol 3/4) 5/13/16 1] 2/3151/6)7)9]11/ 2/811) 2) 3 | 4] 5 | 6] 718) 9/ to ltol20/2/4/5/8\tol 2/ élite | 8 
| 16/21 12 14|19}+ 13 33 S| eG 
eS 2...) Woof. 25 
2\.. 4, 2) 2i...t af. 29 
4 3:4. 2 eH Ob ae et 51 
2) 2/16) 3) 1) 1 1 4) 1 10} 26/11 2\.. 1] 2) 44] 56] 47] 28] 44) 21| 4] 1] 37] 5/ 2 1 1005 
|. Host 4) of ot. alta 49 
| 
i. |. 1 10). 2 1 i 8} 763 eA & 3 126 
mm 7p 1 > ee ae . ee a Be 1 34 
mo 2... am 2 i] 1) 6 10}... 70 
1 1 1). 4 1 5| 12] 10 NS 95 
| 3) 4 4 1) 2 43 
eo Bee et er oY en 22 
2 ure 1}. 7 17] 3 27| 42| 34] 13| 12] 6] 6 49 520 
1 2). St 6| 2 5| 19} 8} 4) 4 1 155 
1] 3 11] 22) 10} 2) 2i...} a. 124 
1}~19] 1 6} 9] 16] 3) 6] 3] 1. 4 193 
2 | oe oa ee we PS 
W..] 1 al. i ou ou 3 8} 3 1 124, 84 
Ae, et ae 27 
a me 3 S. 9 2) a 4). Bp 74 
2. 1 4 4) 3}.. 1 1} 18} 9} 5] Si... 4 i. 6} 199 
13}. 4 4) 2) 2)..1 1 3 6| 4 18} 20) 27] 11) 12) 2) 2/..| 10 1 1). 12) 361 
1. 3}... 6} 16] 10} 5} 2! 6} 4/..] 3) 1 123 
mi a a “a ee ee 1.. oe 29 
1). wr P 2; 5|10 1 12} 37] 15] 11] 18] 7] 6|..] 12 1} 2) 2i..) 3} 296 
11. 4 4) ou oa..d ap. cefecdeeed 45 
8 2 7| 18} 9} 2 4 ot i.. cP 
Il. 1 8 
Mi eee eee eS ee ee oe + 23 
1 S.: 20). .}..}..J..}..]..[..4.....1 3] 19} ao} 5) 5} 9} ai..] al..d 4 ig] 210 
24) 2st 1 21 
2... 2 1) 3} t} a} 2) 4t 7) 3) a) a} 4}. .[29 1} a) a 9} 92) 2) 5 1] 1) 2i..1 2] 17] 74) 68] 32) 27) 28] 5} a} najaa). of... .}.01..1../..1. lo) aalsoa7 
Wt 6| 5) 4 50 
+ 3 1 8 7) 3} I 1d 41 
1.. 1) 3}..] a1 20| 11) 2 3} 14] 24) 12) 8] 13} tntl..} 3} 4 19] 420 
| i} 2) 4 2 W} 17] 22) 22) 7) 17] 1 2)..] 2 1] 249 
5|.. mF 1 2 6) 4) 3) 2 af. 80 
1 15}. 1 5| 9 1} 20} 22) 20) 18} 8] 4... 2 1 9} 429 
41 ae 1 2a 30 
i Sak pe 15 
7] 6 1) 3) 2 1 55 
a 1 3, 1) 8} ot} oS) oOA..].. 83 
1} 1. 6| 2 9} 30] 14] 15] 31) 4) 41...) 10}13' 336 
1. lt Ot eS 27 
"aM tala ie 17 
Vaauiu#e 49 
1). 2}..) 7] Wo 2i..) 4, a4 1 2\ 1 i 5 a4 3 6 Ut B21 2 161 
1. St SP Bake. 30 
ae 2. .1. 12} 10) 9| 8| 9 a 4 178 
15 2| 4}..1. | a. “2 ee 51 
i. 3...) a 4. 15 
20] 1} 2)14/12/56)14| 4] 4) 8| 9/30] 5| 2| 2117] 1/50] 1|-3| 2) 1} 1]80/172/50| 1/ 1 2) 1) 1) 3) 1]121275,\575|429/213|/2781112)61 qq 6} 1) 6 5) Had i otrse0 
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Left: Classification by 
States of Licensed Air- 


planes, and Engines 


in Licensed Airplanes 


as of Jan. 3, 1931 


SUPERFICIAL examination of the table 
A at the left would suggest there still 
is a very large stock of unsold planes 
licensed from the factories where they 
were built, as an impressive number of 
machines of each of the popular makes 
are grouped in the state of their original 
manufacture. The inference could easily 
be exaggerated, however, for loyalty to 
home industry is very marked among 
users of airplanes, and it frequently hap- 
pens that a surprisingly large number 
of bonafide sales are made in the im- 
mediate neighborhood of the factory. 
Of course that is partially due to the 
lack of a national selling organization 
and to the making of sales directly from 
the plant where the plane is produced. 
Judging from an analysis of these tables, 
there are only four makes of planes that 
can be said to have attained a really 
national distribution, with a reasonably 
good proportionate representation in all 
parts of the country. 

Taking New York, Pennsylvania, 
Ohio, Illinois, Michigan, Texas, and 
California, the seven states with the 
largest registration, the ten leading 
makes have been listed for each one. 
Twenty makes of planes got onto at 
least one of the lists, six of them find- 
ing a place among the leaders in but a 
single state. The Alexander, Stinson, 
Travel Air, and Waco were among the 
select ten in every state. The Mono 
made the grade everywhere except in 
Texas and New York. The Fairchild 
and Ryan both qualified in four states, 
none of the others in more than three. 

Some states are included in the sales 
drive of nearly every manufacturer, 
while others are allowed to go by de- 
fault by many of the constructors. 
Thus, in New York, where almost 
every builder makes a special effort, 
there are 24 makes each having over 
1 per cent of the total number of 
licenses. Illinois has 23 meeting the 
same condition, but in California there 
are only twenty, in Texas nineteen, and 
in Michigan eighteen. The differences 
may appear small, but they are very real 
and indicative. The small builders 
located in the northeastern states tend 
to neglect the Pacific coast and the 
southwest, while those from the prairie 
states and the far west may concentrate 
on New York and Chicago, yet think of 
Michigan as off the beaten track and 
overlook its possibilities. 

The tendency to concentration of 
sales in the neighborhood of the factory 
is less marked than last year, but 
some notable discrepancies in distribu- 
tion still appear. It is still true, for 
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example, that the Travel Air holds the 
largest number of licenses in Kansas, 
outnumbering the Waco more than five 
to one in that state, and that the Ameri- 
can Eagle, built just outside of Kansas, 
is second. The Travel Air retains its 
lead in Oklahoma and in Texas. In 
Ohio, on the other hand, there are more 
Wacos than any other three makes com- 
bined, and in the neighboring state of 
Indiana the Waco retains a healthy 
lead. In Pennsylvania and in Mary- 
land the Fairchild, which includes the 
KR Challenger that used to be built in 
Maryland very near the Pennsylvania 
line, is the leading make, although there 
are five others that are ahead of it in 
the national total. In Arkansas and 
Mississippi the Command-Aire still 
stands first on the list, and in Colorado 
and Idaho, the Alexander. 


I the case of the engines, there is less 
significance to the geographical dis- 
tribution among the new productions. 
The choice of the power plant is com- 
monly made by the builder of the air- 
plane, and proximity of the engine 
factory has relatively little part in his 
calculations. There are more Kinners 
licensed in New York than in Cali- 
fornia, for example, and more Warners 
in California than in Michigan. 

Much more interest attaches to the 
proportion of war surplus power plants 
in use in the various parts of the coun- 
try. Taking the list as a whole, they 
are obviously on the high road to ex- 
tinction. When the first statistical num- 
ber of AvIATION appeared, with its 
license count based on data of July, 
1929, the OX’s and the Hispanos and a 
small number of other wartime. types 
accounted for 59 per cent of all licensed 
planes. Within six months they had 
dropped to 44 per cent. During 1930 
they have further dropped to 35. The 
OX-5 and the OXX-6 alone count up 
32 per cent, as against 39 per cent at 
the beginning of 1930. Although this 
issue is not predominately concerned 
with phophecy, it seems reasonable to 
anticipate that by the end of 1932 there 
will be less than 2,000 licensed machines, 
or perhaps 2,800 including the identi- 
fied ones, running on power plants of 
1918 design, and that the total number 
in service will have dropped below a 
thousand by the end of 1935. 

The relative importance of the rdéle 
of the OX and its contemporaries of 
course varies from place to place. As 
a general rule, although with some ex- 
ceptions, the war surplus engines tend 
to accumulate in the states where great 
concentration of wealth is unusual, but 
where flying has become a recognized 
utility, to be practiced on the best 
economic terms available. Their best 
stronghold is in the prairie states, wheré 
their proportion of licensed aircraft runs 
up to over 40 per cent, in Pennsylvania, 
and along the South Atlantic Coast. 
In California, New Jersey, and Massa- 
chusetts, on the other hand, the OX’s 
account for only about a quarter of all 
licenses. ' 
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MERICAN glider activity, as shown 
by the table on page 149, is highly 
concentrated, five states having al- 
most exactly 60 per cent of the nation’s 
total of gliders. California is in the 
lead on that score by an even greater 
margin than on any other item of 
aeronautical activity, in spite of the fact 
that there was no plant in California 
engaged in mass production of primary 
training gliders. Only in California, 
Colorado, and Michigan are there as 
many as one glider for every five 
airplanes. 

Glider production and general activity 
are mapped by the curves in the next 
column. They reached a zenith last 
May, rising rapidly to a peak and falling 
off almost as rapidly. For the last 
quarter of the year the average rate of 
production was less than a third of the 
average for the second quarter, and the 
total number of machines in use is at 
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1,100. The number of machines reported 
as newly identified and licensed dur- 
ing 1930 was roughly 980, the glider 
production of the country being about 
40 per cent of the airplane production 
in number and perhaps three per cent 





least temporarily stabilized around in value. 
Aircraft Manufacturers Census for United States 
Average No. 
of wage Value added 
No. of Wage earners per Paid for Cost of Value by 
establish- earners establish- Average contract materials of manufacture 
Year ments (Avg. No.) ment Wages wage work (1) products (2) 
191416 168 WW $134,827 803 $12,428 $133,939 $789,872 $655,933 
1919 31 3,543 114 4,906,740 1,386 13,645 7,126,965 14,372,643 7,245,678 
192! 21 1,395 66 2,202,307 1,580 1,324 2,407,395 6,641,988 4,234,593 
1923 33 2,901 88 4,521,949 1,558 149,464 3,829,574 12,945,263 9,115,689 
1925 44 2,701 61 4,222,151 1,562 249,540 2,869,967 12,524,719 9,654,752 
1927 70 4,422 63 ORFS. 1558. nirccee 7,517,183 21,161,853 13,644,670 
1929 117 9,856 84 1GG0Gsar 61,9100 Siw‘ see 24,719,846 61,973,079 37,253,233 


(1) Including cost of fuel, electric power and shop supplies. (2) Value of products less cost of materials. 


Aircraft Personnel Census for United States 





Ratio of 





Ratic of wage earners 
Distribution of Personnel Salaries to 
Wage Total to total 
Year [Salaries | Wages Officials Clerks earners employees wages employees 
1914 61,434 134,827 9 45 168 444 0.456 0.378 
1919 2,000,690 4,906,740 14 645 3,543 8,404 0.408 0.421 
1921 1,033,001 2,202,307 2 555 1,395 1,952 0.469 0.714 
1923 1,637,653 4,521,949 8 587 2,901 3,496 0. 362 0.830 
1925 1,569,198 4,222,151 6 656 2,701 3,363 0.371 0.803 
1927 2,289,054 6,857,014 13 1,064 4,422 5,499 0.334 0. 804 
1929 * * * * 11,079 * a 


*Figures for 1929 not available. 





N last year’s Statistical Issue, it was 

possible to make only the most gen- 
eralized observations about the death- 
. rate among airplanes, as there was 
nothing with which to compare the 
analysis of the licensed machines at that 
time, except the production statistics of 
the various years. In the tabulation on 
this page, taken in conjunction with 
that which appeared on page 570 of 
last year’s number, we have the material 
for a comparison that has never before 
been possible. 

Take, as a sample case, the history of 
a group of two- and three-passenger 
open it machines of moderate 
price. Selecting half a dozen well- 


known makes which have been in large 
production at some time, it appears that 
at the beginning of 1930, 406 machines 
of these groups and of 1927 production 
were in service. At the end of the 
year, the number had fallen to 318. Of 
course, some of these machines may 
have been exported during the year, 
but others might have been re-imported, 
and that factor is probably of small con- 
sequence. The decrease in the number 
in service probably errs, if at all, on the 
low side, as some of the machines for 
which the year of manufacture was un- 
known a year ago have since been 
identified and now appear in the tabula- 
tion. Furthermore, some planes may 
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have been merely identified when first 
built, and transferred to the licensed list 
during 1930. That again would be a 
relatively small item. Making due al- 
lowance for the probable effects of all 
such factors, however, it seems that the 
number of these open-cockpit planes of 
1927 manufacture on the active license 
list has decreased by some 22 to 26 per 
cent during the past year. 

An analysis of exactly the same sort 
for the same types of airplanes of 1928 
manufacture showed the disappearance 
of about 16 per cent there. For 1929, 
the figures are much less certain, as a 
number of machines of 1929 manufac- 
ture were first licensed after the tabula- 
tion of Jan. 15, 1930, but by a very 
rough approximation it would appear 
that only about 6 per cent of the open- 
cockpit machines of 1929 manufacture 
went off the list during the past year. 
Since they could hardly be worn out in 
so short a time, the 6 per cent must 
represent the rate of elimination by 
crash. 

Exactly similar studies were made for 
the cabin machines, excluding the very 
smallest and cheapest of that class, and 
for the larger transport types, including 
the amphibions. Among the consider- 
ably more expensive cabin machines the 
attrition is, as might be expected, less 
rapid than among the low-priced open 
cockpit types. They have better care, 
and perhaps better operacion on the 
average. There are hardly enough 
1927 cabin machines still in operation 
to serve as a basis for calculation, but 
of the 1928 models only about 10 per 
cent seem to have gone out of action 
during the year, together with about 
8 per cent of those of 1929. Again the 
lower figure presumably represents at- 
trition by crash, though it is higher 
than might be expected. 

A similar operation on the transport 
planes and high-priced amphibions gives 
the entertaining result that the attri- 
tion from all years’ production is zero. 
Transport planes seem to be immortal. 

That presumption, encouraging for 
the operator but discouraging for the 
manufacturer, receives some support 
from a table printed on page 151, which 
shows that a number of mail planes of 
1926 manufacture are still in transport 
service after four years of steady use. 
On the domestic contract air mail 
services, in fact, there were more ma- 
chines of 1926 than of 1930 production 
in use at the end of the year. Of course 
the life of the transports has hardly had 
a fair test as yet, for the 1926 machines 
were never more than a handful. Most 
of the planes in service were built in 
1928 and 1929 and have had no time to 
wear out yet, but it is evident that 
their percentage of attrition is small. 
Some, of course, in fact disappear from 
the list, but the number being per- 
manently retired from service is small 
enough so that it is entirely masked by 
the various factors of uncertainty al- 
ready enumerated. Although any esti- 
mate would admittedly be very rough 
and based on insufficient data, a fair 
guess would seem to be an attrition 
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rate of 5 per cent a year among the 
one-year old transports, the same among 
the two-year old machines, and 
something between 6 and 10 per cent 
among the three-year olds. In other 
words, with a good group of transport 
airplanes all put into service together 
as new machines, it seems likely that 
about 83 per cent would still be operat- 
ing at the end of three years, whereas 
the similar percentage would be about 


66 for the low-priced open cockpit planes 
and about 71 for the medium-size cabin 
machine. At the end of five years, we 
estimate, although admittedly this is 
quite vague, that 22 per cent of the open 
cockpit machines, 40 per cent of the 
cabin planes, and 60 per cent of the 
transports would still be going. 

By mathematical processes which it is 
not necessary to explain, it is possible 
to go on and calculate the average life 





Licensed Airplanes by Age and Make 


1915 to Year of 

1926, Manu- 

Inclu- facture 
sive 1927 1928 1929 1930 Total Unknown Total 
American Eagle....:...... 3 9 83 94 67 256 5 261 
pO” ere ee ene 1 3 My cigs 50 1 51 
Re Sse Scasses 2 20 6 28 1 29 
BOOOTIOR. 6.65.0 pkiveowee 8 an. i aacee 46 2 48 
5 3 os <b sdusees 13 37 17 67 1 68 
ora sicved Kxavn cde pae 1 Se 68 ae 112 ite 112 
SNS 0k ctacksencnt eos 1 30 35 48 10 124 4 128 
COE. cc tivinn as erss me 6 Seo vunewe 20 . 20 
FO ote ese esedns 1 30 29 34 10 104 4 108 
i sas en sdsbs cent tak 3 6 8 14 6 37 1 38 
RS oiled clei wa wae sa 8 67 9 84 1 85 
Command-Aire........... 1 32 122 18 173 6 i79 
Consolidated............. 2 3 153 125 283 1 284 
Open biplane (Fleet)..... 2 J 149 111 265 1 266 
CUR ctavacce -cee 2 - ana. *-6eand 3 7 10 dev 10 
PIER CE aides. 46, 4.0). awoee 1 7 8 8 
Ce ive deve siincccieaed 8 me «cues 86 2 88 
Curtiss-Robertson?........ 1 sid 76 430 29 536 7 543 
er Peres 2 69 175 119 49 414 6 420 
Fairchild (incl. Chall.).... 19 134 151 25 329 13 342 
Open biplanes........... 8 68 108 20 204 7 211 
Monoplanes............ 11 66 48 5 125 6 131 
| SENS Seles ett A oe, eee 3 5 17 65 14 104 3 107 
5 Gis does b5 tans 1 8 29 8 61 1 52 
PR ocd atrosackces 9 36 6 53 2 55 
A sce sceinvseess 2 27 72 8 109 2 lil 
Great Lakes.............- ao - eee 62 48 110 3 113 
International............. ray 1 12 arr 24 2- 26 
Keystone Amphibion’..... 5 18 26 49 2 51 
as SEU s Saw acwcses 2 15 37 31 19 104 1 105 
eee 17 36 17 70 ve 70 
Mono Aircraft............ 1 94 103 79 277 1 278 
PU cah ae nd bane os sictee 2 4 70 42 118 16 134 
New Standard............ 1 3 37 23 64 6 70 
Nicholas Beazley.......... 1 25 23 au 1 50 
PRRs Sad actethe ine < 2 10 22 35 2 83 2 85 
Ryan (incl. Parks)........ 1 12 78 83 18 192 1 193 
Savoia-Marchetti......... APE eS ERE 9 12 21 ek 21 
| REARS ti ae ey aa 2 6 38 20 66 2 68 
SOc dca kos B.. saat tetas 10 1 2 13 
B CUMS hie ct cedeae 1 6 38 10 55 55 
RE ES ae ie ee 19 45 19 83 83 
GINS ci ss oss 9555655 1 < 61 71 27 164 ~ 168 
Chia os 4g4.cns 59 eke 1 12 65 90 207 375 3 378 
1 engine, 2-8 place*...... 1 5 3 6 4 19 19 
1 engine, § place......... 2 26 66 190 284 8 287 
1 engine, 6-8 place....... 5 36 18 5 64 64 
Paton’, <aeipno 90 oib.e, "wae: 5 estes 8 8 8 
ne eee 5 16 47 64 7 139 - 143 
py Peer 10 77 293 423 57 860 10 870 
BN. Cis 08-0 bwin sad 10 77 288 330 40 745 9 754 
Monoplane............- ; ri 5 93 17 115 1 116 
Wines 0556s ehheckey a 1 6 | 18 ae 18 
Weicacccsnesdonspaess 31 132 387 312 = 180 1,042 15 1,057 
Miscellaneous............ 50 20 62 253 279 664 59 723 
Tet: caseeni eet snes 123 453 1,846 3,434 1,554 7,410 188 7,598 


1Almost all Fledglings. *Almost all Robins. *Including Loening. ‘Other seats removed to allow 
fcrmail and express. "Including Kitty Hawk and Schreek. 
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of a plane from these same data. For 
the low-priced open cockpit type, the 
average life corresponding to the figures 
already given works out at 3.7 years. 
For the small cabin plane it comes to 
4.2 years, and for the transport some- 
thing between 5 and 7 years. 

These figures in themselves require 
some interpretation. It is very notice- 
able, for example, that the rate of at- 
trition is most rapid among types of 
airplanes that are no longer built, or 
that are equipped with “orphan” en- 
gines. The Travel Air and Waco, for 
example, (those two being taken simply 
as the types of which the largest num- 
bers are in use) and other machines in 
similar position have considerably less 
than the average fatality rate. If the 
study were limited to the well-established 
machines supported by good manufac- 
turing and service organizations, the 
average life would probably be found 
a little over four years for the open 
cockpit type and about 44 to 5 years 
for the cabin plane. 

The data given on the transport 
planes are also quite misleading unless 
interpreted, as a very large number of 
machines of that type have not been in 
intensive use during 1930, certain com- 
panies having found themselves stocked 
up with equipment beyond their actual 
demand at the beginning of the year. 
Although the experience of the past 
year would indicate an average life of 
six or seven years, it is probable that 
where equipment is really used to its 
full capacity, each machine being flown 
at least a thousand hours a year, about 
four years will be all it will stand. 

From all this, it is possible to go and 
calculate the replacement demand for 
the coming year, and to rest the calcu- 
lation on a considerably sounder sta- 
tistical basis than was available at the 
time when the forecast for 1931 was 
prepared and published in Aviation 
for January. Among the open types, 
for example, it can be estimated that 6 
per cent of those manufactured in 1930, 
14 per cent of the 1929 products, and 
25 per cent of those of 1928 would nor- 
mally be replaced during the coming 
year, with an even higher proportion of 
machines older than that. Without 
following the calculation in detail, this 
leads to an estimated replacement re- 
quirement of 850 two- and three-pas- 
senger open cockpit machines among 
the licensed planes. Allowing for the 
effects of existing inventories, this 
would probably require an actual pro- 
duction of around 650 to 700. Similar 
calculations for the medium-size cabin 
plane (three- to seven-passenger) sug- 
gest for that group a most probable 
replacement demand in 1931, existing 
inventories taken into account, of 120 
planes to maintain operations at their 
present level. This surprisingly low 
figure results from almost all the exist- 
ing cabin planes having been built dur- 
ing the last two years. Very few of 
them will be worn out in 1931, and any 
large production of machines of that 
type will have to be disposed of by 
finding entirely new users. 
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American Eagle.............. 261 Stinson (all monoplanes)..... . 378 
MD sie 'okrissasd >. nes ere aioe 68 249 4-place (one engine)......... .. 287 
IR pts SISA a ers te 126 MOND. 5... 8 dike aclckde sess 175 
IRS sy aigkt cE is ocd oo ee oe 99 Wright Whirlwind........... 65 
PM heciaba nad cs sce cctelen 8 PE en ounce Bcinecs cota, ae 
ES a eel oil aa pete 7 o - “ pO ee 20 
Miscellaneous.............. j 9 Engines Used on Licensed Air- 6 to 8-place (one engine)....... 64 
Open monoplanes.............. 9 Under 4-place (one engine)..... 19 
Closed monoplanes............ 3 - i errr ee 8 
planes of Certain Popular Makes 
Command-Aire.............. 179 Swaldow........---..-seseeee 143 
Ms ate a2 coh . 107 OX6......... “tng amne Stags s00 
Ee achige «ss taelyvaeade 33 Kinmer........--.+.0eerees sd 
Wright Whirlwind........... 7 
Warner..... 24 é . 
IIE, 6.6505. «dhs me, tice ag 15 Fokker 107 Mono Aircraft 278 Hi800......6- +2000. sees eens ? 
ee a oe . eeere see eereee ~ 8) ba ze. aaah dS LZ: eas eet R 4 
MN ia. 8 oe. ao -otw vere 82 2-place........... gh 254 Miscellaneous............... 6 
Cmmeees.............. 284 Wright Whirlwind........... 12 on ey 221 
I 3.4-3 96.0.0» here ahaocs 11 Warner..... Paes jargtan gy ae Travel Ai 
Open Biplane (Ileet).......... 266 ONE: SS scores  ® Miscellaneous... . ; ae TENE +6 oo eee navies 0s 870 
NES Le pepe are 179 3 and 4-place...... sea, ae SA ee eh oa 754 
BRE eee Pee 81  ) ? sativa at acedare aa 422 
eee ee 6 I ea Pr Ys mo . 342 " Wright Whirlwind........... 175 
Commodore (Fb).............. 10 Pitcairn.......... dha 85 4 REST Say iliairat gone 35 
Fleetater (CM).............-.. ee + mh = Wright Whirlwind........... 68 Pr enoy sho ioserers 33 
- ageaggigeegmieaadaal _a, aac ce Warner...... pe $1 
a hhgipatl LRP CA PES sisicimes ec oe 6 Curtiss........6.. 0s eee ees 26 
Curtiss-Robertson........... 542 geal aha alt Axelson......... tr eeeeeees 10 
NS hails 86 6 co50 oo few ie io ccs Kina 211 Wie 5 
0X6 10: LOE ie FA ot eet . 292 OX65........... AK Sag ae cite a Ryan (including Parks)........ 193 OS SEE ene ae 17 
Curtiss. BE si9 S06 9si 6 Hse ee Fo Vi a's 189 Wright Whirlwind........... 46 Wright Whirlwind....... . 5 Monoplanes..... Ske aaa 116 
Wright Whirlwinds.......... oe EE eee 36 
. 0 Se eer ae 
TEOOTROAROOUE s. 6.65 os éctices 8 ee Oe ee ee 7 Hi 
SE eee ee 7 
 ardcccqainys oes ocags 3 a PE ge Sy 1057 
vs Azelson...... 6 
ee a ee ee 9 % Z 
Waep......... veeee 6 a ae ditch sa neers 6545 
#aglerock............ seveeees £20 Miscellaneous. . jn 2 Wright Whirlwind........... 152 
Re Ee ee 110 
ozs eS RAO tee GAA cele ay #48 ee ee eee . 111 “heagy 
MNS: be baie «ss Ae ER ts 93 peensenen 168 hose AE ET: 45 
Wright Whirlwinds......:..... 34h | Eee ee ee a ; Ey 6 yeh seveeerestens 85 
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LTHOUGA the OX-5 still heads the 

list of engine equipment for almost 
all of the open biplanes, its position is 
considerably less dominant than a year 
ago. To take as a typical example the 
make having the largest number of 
licensed machines in service, at the be- 
ginning of 1930, 78 per cent of the 
Wacos licensed had either OX-5 or 
OXX6 power plants. At the end of 
the year, the figure had fallen to 65 per 
cent. All of the well-known makes 
except one show a decrease in the total 





number of licensed planes with war- 
time engines, and in the one exception 
to that rule the increase has been less 
than 1 per cent. 

There is a certain tendency toward 
standardization of engine equipment. 
Most manufacturers have settled down 
to one or two engines as established 
favorites. Where the table shows as 
much scattering among many different 
engines as in the case of Travel Air, for 
instance, it is almost entirely a heritage 
from the production of past years. 
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HE map showing the changes of 

numbers of aircraft in use during 
the year, like the table which goes with 
it, includes both licensed and identified 
machines. It shows a sharply defined 
tendency to shift the aeronautical center 
of gravity toward the Eastern states. 
At the beginning of 1930, Califcrnia led 
the country in the number of airplanes 
in use. New York has now succeeded 
to the place of honor. The most extra- 
ordinary indication of the magnitude 
and consistency of the change is that of 





Aircraft Gliders, Pilots, and Mechanics, as of Jan. 1, 1930 








Per Cent Popu- 
Aircraft Per Cent Change lation Pilots —~ 
Licen- Unii- Licen- During per Trans- Ltd. Indus- Mechan- 

sed censed Total sed Year* Plane Gliders port Com. trial Private Total ics 

Alabams..... 23 22 45 0.51 ‘+61 57,170 2 34 3 27 64 49 
Arizona...... 30 8 38 .79 +15 12,470 2 18 11 54 83 37 
Arkansas...... 51 21 72 71 +12 26,990 aie 33 16 2 71 122 57 
California... ... 993 182 1,172 . 85 —4 3,860 235 1,010 226 31 1,585 2,852 1,665 
Colorado....... 50 24 74 . 68 4 14,720 97 56 32 59 147 76 
Connecticut. ... 117 30 147 . 80 +37 11,140 8 55 28 1 90 174 129 
Delaware...... 37 12 40 25 +40 4,980 2 3 13 25 16 
Dist. Columbia. 68 5 73 .93 +18 7,560 10 189 9 72 270 144 
Florida........ 86 49 135 . 64 +35 10,450 7 51 34 1 110 196 280 
Georgia........ 40 34 74 . 54 +12 43,240 1 35 8 28 71 44 
a oe 19 7 26 .73 +18 21,010 5 13 8 15 36 20 
Illinois 475 192 667 .71 4 11,070 69 335 134 10 452 931 553 
Indiana 157 88 245 . 64 +1 12,960 30 119 47 1 158 325 144 
ee 123 53 176 .70 +11 13,790 13 86 49 130 265 139 
Kansas...... 170 142 312 . 54 —20 5,880 50 126 40 2 105 273 190 
Kentucky... 46 19 65 71 +71 39,470 1 38 18 35 91 42 
Louisiana...... 86 15 101 .85 +13 19,310 1 37 12 1 41 91 63 
Maine..... 29 17 46 .63 +171 17,270 1 24 9 34 67 21 
Maryland. . 76 20 %6 .79 —I! 16,840 9 50 27 1 80 158 112 
Massachusetts. . 196 44 240 .82 +1 17,890 24 144 56 2 254 456 206 
Michigan...... 361 114 475 .76 0 9,650 117 276 91 3 362 732 447 
Minnesota. . . 110 7 117 .94 39 23,270 13 100 49 1 117 267 132 
Mississippi 31 10 41 .76 +78 43,720 1 16 6 1 33 56 16 
Missouri. . 274 91 365 .75 —36 9,650 8 221 77 4 188 490 272 
Montana..... 43 27 70 61 —5 7,840 ee 23 14 38 75 51 
Nebraska. . 153 93 246 .62 +2 5,720 7 74 23 118 215 120 
Nevada...... . 10 I 11 91 +38 7,040 2 3 2 1 7 13 18 
New Hampshire 23 5 28 .82 +47 16,430 4 12 i 31 54 19 
New Jersey... 198 103 301 . 66 +19 12,690 35 125 47 2 230 404 301 
New Mexico.. 18 6 24 .75 +33 16,500 2 14 7 aye 26 47 14 
New York...... 1,092 191 1,193 . 84 0 9,675 104 521 204 11 905 1,641 879 
North Carolin,. 55 38 93 .59 +29 31,560 . 26 18 42 86 45 
North Dakota. . 39 34 73 .53 +24 8,775 2 27 9 28 64 26 
oaks bac 408 174 582 71 —6 11,730 94 309 134 359 802 511 
Oklahoma...... 23 88 326 .73 3 7,435 6 185 57 4 144 390 156 
Oregon..... 68 51 i19 .57 +1 7,540 8 76 27 77 180 106 
Pennsylvania. . . 410 88 498 . 82 +8 19,775 37 216 132 8 454 810 401 
Rhode Island.. . 33 7 40 . 83 +18 17,900 1 11 7 34 52 20 
South Carolina.. 13 26 39 .33 +5 47,800 2 23 7 16 46 18 
South Dakota... 53 16 69 .77 —4 10,210 9 41 19 l 51 112 46 
Tennessee...... 82 35 117 .70 —38 21,380 6 60 22 61 143 70 
Texas.. 340 96 436 .78 +1 12,580 16 384 60 7 281 732 402 
EE ae 27 13 40 .67 +29 13,275 3 51 4 sas 21 76 62 
Vermont...... 16 3 19 . 84 +46 18,520 1 12 9 obs 7 28 10 
Virginia........ 50 18 68 .74 +11 37,840 6 129 21 1 44 195 270 
Washington. . 148 42 190 .78 —I15 8,360 8 117 53 1 124 295 184 

. 

West Virginia... 32 iB 43 .74 +39 40,110 3 20 17 32 69 25 
Wisconsin. . 176 73 249 .71 —7 11,860 19 104 49 1 131 285 99 
Wyoming.... 48 9 57 . 84 +216 4,330 3 17 3 me 16 36 63 
Alaska....... 14 5 19 .74 +58 2,890 iwa 5 7 kos 6 15 15 
aes 2 2 ee ee oe 42 1 1 4a 68 
» bE ee! 6 1 Be Oe at kia 37 1 9 47 98 
Miscellaneous... 3 2 FF ee  idak’ Uae. amas 53 27 82 42 
Tete ik) 7,354 2,464 9,818 a ae a ay 1,088 5,792 1,957 98 7,433 15,280 8,993 


*Pased on total licensed and identified planes. 
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the 24 states east of the Mississippi only 
one showed a decrease in the number of 
planes in use, while of the 24 Western 
states, nine have decreases to record. 
Ten of the Eastern group show in- 
creases of over 30 per cent in their 
numbers of planes, and only three in the 
western part of the country have made 
as much relative progress. 

Examining the map in more detail, 
it is evident that there are solid and 
sharply defined areas of increased 
aeronautical activity in New Eng- 
land and in the regions immediately 
south of the Ohio and east of the 
Mississippi rivers. The area having 
suffered the greatest losses, on the 
other hand, is almost coincident in its 
boundaries with the wheat and corn 
belts, the only really bright spots in that 
region being Iowa and North Dakota. 
There are several possible explanations. 
The most obvious is, of course, the gen- 
eral distress over the falling price of 
grain and over the failure of govern- 
mental farm relief to accomplish as 
much as had been hoped. The great 
drouth comes immediately to mind, 
yet Southern states even more seriously 
affected by the drouth show a good 
increase in the number of planes in 
use. No doubt an important factor has 
been the availability of innumerable 
natural landing fields in the wheat belt. 
Because of good flying conditions, avia- 
tion was accepted there as a commercial 
utility more rapidly and more easily than 
anywhere else in the country. In New 
England and in the South-East the 
process was slower, and there has been 
relatively more room for recent progress. 
Extending the same line of reasoning, 
it would seem that the Atlantic Coast 
States from Massachusetts down to 
Georgia offer favorable opportunities 
for coming years. 

Before leaving the map, it should be 
noted that in two or three cases the 
figures for a state are distorted by the 
location there of factories which had a 
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large inventory on hand at the begin- 
ning of the year, and which cleared it 
up or moved it to an address in another 
state during the year. The most notable 
examples are Massachusetts, Kansas, 
and Missouri, which are _ therefore 
credited with figures less favorable than 
they really deserve. 


rR the first time, the number of 

private pilots is in excess of the 
number holding transport licenses. 
During the past year the former figure 
has increased by 79 per cent; the latter 
by only 28. 

Geographical differences in the pro- 
portion between the transport and pri- 
vate certificates are likely to be more 
apparent than real. Thus, in the Dis- 
trict of Columbia the transport licenses 
outnumber the private ones more than 
two to one largely because of the great 
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number of military and naval pilots 
who have their permanent addresses in 
Washington and who hold transport 
certificates. Aside from such causes, 
the proportion of the transport class is 
of course highest. in the states where 
important airlines are located and where 
there is but little sport flying. Wyoming 
is a case in point. In Massachusetts 
or New York, on the other hand, there 
is an exceptionally large amount of 
flying by private owners and the pro- 
portion of private licenses is accordingly 
high. 

In the total figure of licenses Cali- 
fornia continues to lead the country, 
but with some assistance from military 
and naval pilots residing at San Diego. 
Even with that factor eliminated, how- 
ever, the California total would un- 
doubtedly exceed that for the next two 
states combined. 





MATERIALS 


E have again followed the 
. practice of indicating the 
general trend of prices on certain raw 
materials and parts important in the 
fabrication of aircraft without giving 
absolute figures in dollars and cents. 
The results are plotted herewith. A 
number of manufacturers were willing 
to furnish actual prices for use in mak- 
ing up a trend chart, but did not wish 
that the actual wholesale prices be 
published. All the curves have been 
plotted in terms of percentage changes, 
taking the price at the end of 1929 as 
the base. Each vertical division on the 
chart represents five per cent of the 
present price, and the curves have been 
spread out arbitrarily to avoid con- 
fusion and overlapping. The prices at 
the beginning of 1925, on a scale of 
100 for the price level five years later, 
are marked in at the left-hand end of 
each curve. For the data upon which 
the curves are based we are indebted 
to the Summerill Tubing Company, the 
Aluminum Company of America, the 
Aero Supply Manufacturing Company, 
the Goodyear Tire & Rubber Com- 
pany, and the U. S. Rubber Company. 
The price range of spruce was deter- 
mined by averaging the prices paid by 
several airplane manufacturers who 
made their records available. 
The specific article upon which prices 


were requested is defined upon the 
curve in each instance. Sizes and 
gages of extensive aeronautical use 


were selected, and the prices sought 
were those which would have to be paid 
by a manufacturer of airplanes buying 
in large quantities. 

Following the general wholesale price 
level on commodities, the prices of 
aeronautical raw materials have dropped 
sharply during the past year. The drop 
has been almost uniform in ‘amount, 
mild and alloy steel tubing and duralu- 
min all having gone down between 8 


and 10 per cent since the beginning of 
1930. The price of spruce, on the other 
hand, rose nearly 15 per cent, following 
the tendency of the past four years and 
portraying the gradual depletion of 
readily available timber resources. 
Among fabricated parts, hardware 
shows a drop of the same order, while 
airplane tires have undergone no price 
change during the year. 
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U.S. AIR MAIL AND 


PASSENGER TRANSPORT 


HE principal feature oi the 

: monthly scheduled - mileage 
curves over the last year has been a 
reversal of the previous trend in the dis- 
tribution between mail and non-mail 
operations. Up through the summer of 
1929 the contract mail operations domi- 
nated the field so completely that they 
accounted for more than 80 per cent 
of the mileage flown daily. As the first 
effects of large-scale financing began to 
be felt, and as enthusiasm for passenger 
operation grew, the ratio dropped quite 
steadily to 0.70 in the late winter of 
1928, to 0.60 in the fall of 1929, and 
to below one-half in the late spring of 
1930. As the Watres Act took effect, 
and as contracts were given to certain 
of the established passenger operators, 
the curve of the ratio turned sharply 


upward. At the end of the year the Q 

scheduled non-mail mileage was almost @>otkesves 
on a level with that of 14 months pre- S2238S522S882 
viously, but the mileage with mail had 1928 


increased more than 30 per cent in the 
same time. 

Total scheduled mileage has shown 
its usual tendency to relapse with the 
coming of the winter months. The high 
for the year is always reached in Sep- 
tember or October. The total daily 
schedule for all transport services is 37 
per cent higher than at the end of the 
year 1929. 

All of the curves except one include 


S 
the mileage on all lines under American e io 
control, even those which run so far 2% 
afield as Chile and Argentine. For the 2 
first time, we have determined and pres- so 
ent in this chart values for the daily mile- £000 
age scheduled within the continental 9 4 
United States. This is not equal to the § 2000 
Department of Commerce figure for do- = 0 
mestic routes, since that excludes the en- ” yee 


tire length of all routes which have any 
part of their extent in foreign countries. 
In plotting our curve of home mileage we 
have included those sections of foreign 
air mail and passenger lines which lie 
within the territory or territorial waters 
of the United States, excluding Alaska 
and all overseas possessions. 
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Planes in Use by Transport Operators 


(See comment in this 1ssue) 








Year of Manufacture—— 
1926 1927 1928 1929 
Multi-engine transport.................. 0 2 29 86 
Single engined cabin.................... 1 38 51 73 
pT Se a ee ae me APE 18 9 57 59 
Flying boats and amphibions............ 0 0 6 33 
5 a ee Ore ea tag th Oa ae” 19 49 143 251 


1930 
12 
10 

3 
3 


28 


Total 
129 
173 
146 

42 


490 


Transport Operations and Total Flying, 


HE passenger mileage on American 

transport lines has been increasing 
at a perfectly fantastic rate over the 
past four years. Only in 1929 did it 
fail to double the previous year’s figure, 
and then it fell only very slightly short 
of doing so. Neither airplane mileage 
nor the number of passengers carried 
has gone up as rapidly, for both the 
average number of paying passengers 
carried per transport plane and the 
average length of journey have been 
increasing. 

Ton mileage of mail and express has 
been multiplied by eleven in the four- 
year period in which passenger mileage 
was multiplied by 110. Measuring by 
volume of traffic and not by receipts, 
the business of American air lines was 
roughly 26 per cent passenger in 1926, 
70 per cent in 1928, and 77 per cent in 
1930. 

Air mail contracts, however, still 
account for about 75 per cent of the 
total revenue. Very roughly, the gross 
income per ton-mile handled for 1930 
averaged 70 cents on passenger business 
and $5 on air mail. Under the Watres 
Act, the rate of income on domestic 
mail can hardly average over $3 a 
ton-mile. 

The. total mileage flown for all pur- 
poses can of course be only very roughly 


' determined. The figures plotted are 





those of the Department of Commerce, 
and show an 80 per cent increase in 
1929, 10 per cent in 1930. 
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A" mail mileage and poundage figures 
continue to show steady progress. 
Irregularities in the mileage curve can 
be accounted for by the length of the 
month, and if February, April, June 
and September were all adjusted to the 
length of 31 days the curve would be 
almost perfectly smooth. The poundage 
of mail continues on the whole to move 
up steadliy, with a little decrease in 
November each year on account of the 
decreased reliability of service in win- 
ter, and with a sharp drop in January 
after the Christmas mail. The results 
are better shown in the seasonal curve, 
whence there appears the astonishing 
fact that there has not been a single 
month in the last three years that has 
not shown an increase for the same 
month in the previous year. The sharp 
increase in August, 1928, was of course 
accounted for by the drop in postage 
rates, but since that time the rates have 
been constant. The rate of gain is 
gradually decreasing. During the lat- 
ter part of 1929 the poundage was run- 
ning about 50 per cent above that of 
the previous year up to the time of the 
stock market collapse. For the first 
half of 1930 the gain over 1929 aver- 
aged about 15 per cent, while since 
July it has been around 10 per cent. 
Even a growth of 10 per cent per year, 
however, would be far ahead of the 
normal growth of business activity in 
normal times, and the air mail has main- 
tained that rate under the most un- 
favorable business conditions possible. 
The total poundage for 1930 on the 
domestic routes was 14 per cent above 
that for 1929. Total payments to con- 
tractors increased 7 per cent. 

November came near breaking the 
three-year record of invariable monthly 
increase over the preceding year, un- 
usually bad flying weather being partly 
responsible. Business came back splen- 
didly with the end of the year, however, 
and the Christmas mail brought the 
December figure almost up to the record 
month of August. 


100 


90 


Per Cent 


80 





70 : 
ce = > «4.7 @ 
SSsSFET PSE SS 
Percentage of Scheduled Mileage 
Flown on Domestic Mail Routes 


Q\ HE curve of regularity of air mail 

service, as shown by the ratio of 
mileage flown to mileage scheduled, has 
been somewhat smoother than in 1929, 
at least up to within the last month of 
the year. The percentage of regularity, 
after having been maintained around 95 
for several years under government 
operation, began to fall off in 1926 and 
fell still further, as low as 91 per cent, 
in 1927. The drop was to be accounted 
for principally by the introduction of 
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Total Poundage of Mail on Domestic 
Routes, Seasonal Curves 


contract air mail and the rapid expan- 
sion of the service, especially of night 
flying, with the necessary introduction 
of some inexperienced personnel. In 
1928 the curve turned up again, but 
—* in 1929 due to abnormally bad 
weather for several months. Nineteen 
thirty roughly held its own with one bad 
month in November, but keeping above 
the average of the three years previous 
in most of the remaining months. The 
average performance in 1930 would 
have been considerably better than it 
actually was were it not for the open- 
ing of several new routes intended pri- 
marily for passenger transport and 
handling air mail as a side line. Neces- 
sarily accommodating themselves to the 
convenience and safety of passengers as 
the first consideration, they have found 
it difficult to maintain as high an aver- 
age of regularity as mail lines which 
carry no passengers: at all or which 
allow the pilot to leave the passengers 
cff in case of bad weather while he goes 
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on with the air mail and a parachute. 

Adjustments of the air mail map, as 
shown on page 154, are tending either 
to eliminate the routes in which the 
public has shown least interest or to 
stimulate the patronage that they re- 
ceive. The number of contract routes 
averaging less than 100 lb. of mail per 
scheduled trip during 1930 was only six, 
as against nine in the previous year. 

Although the percentage of scheduled 
mileage flown is determined principally 
by average weather conditions and ter- 
rain (it is much easier, for example, to 
make a higher score in Arizona or 
Texas than across Pennsylvania), the 
table shows some very notable records 
made even under under extremely diffi- 
cult flying conditions. A conspicuous 
example, although not the only one that 
might be cited, is the service along the 
Pacific Coast from Seattle to San Diego. 
In spite of the very mountainous nature 
of the country and the frequency of poor 
visibility over part of the northern sec- 
tion of the route, the percentage of 
scheduled mileage flown was 96.9 last 
year and even a shade higher than that 
in 1929. Only one or two other routes 
have so persistently maintained so high 
a figure. 
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HE. principal cause of change in the 

table (below) of mail carried and 
compensation on individual routes has 
of course been the Watres Act, which 
has moved toward an equalization of the 
rate of compensation among the various 
lines. 

For 1930 not a single contractor 
received over $1.80 per mile flown, 
while in 1929 the payment exceeded 
that figure on four routes. On six 
of the twenty-seven domestic routes 
the average payment during the past 
year was between 85 cents and $1.10 
per mile, as against only two lines 
within those limits for the previous 
year. As the conversion to the Watres 
act scale of payment was in many cases 
made only rather late in the year, it did 
not have a chance to show its full effect. 
For 1931, if there is no further change 
in law or regulation, most of the con- 
tract services will probably be within 
the limits just specified. 

Although sixteen of the 24 routes 
which existed throughout the two years 
showed an increase of poundage over 
1929, the percentage of increase varies 
largely. The heaviest losers on pound- 
age were among the operators of short 
feeder routes, for the rearrangement of 
schedules and the introduction of the 
new trans-continental services is giving 
new mail outlets to some of the cities 
that were heretofore dependent solely on 
the feeder lines for their service. 


3.00 
280 





compensati 
or the Collar 


3 
e 
fa) 





i if Sas 
1927- >< 1928-1929 ><-1930->4 
Air Mail Compensation 


HE average compensation to the con- 
tractor per pound of mail carried 
is, since the passage of the Watres bill, 
of indirect and limited interest, as the 
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distances over which the mail must be 
transported vary so widely. The aver- 
age compensation per mile continues to 
be a very critical factor in determining 
the financial prospects of the contracting 
company. 

The income per mile rose sharply dur- 
ing the latter part of 1928 as the result 
of the decreased air mail rates and the 
great increase in the weight of mail 
dispatched which resulted. Ever since 
then it has, in a general way, been de- 
clining. The decline of 1929 was due 
to the opening of several new routes on 
which the poundage rate was very low, 
and over which but little mail was sent. 
Comparative stability was reached at an 
average of almost exactly $1 a mile 
from the summer of 1929 through April, 
1930. At that point the Watres Act 
took effect. It was applied first on a 
group of lines for which contracts had 
been let in 1926 at the maximum rate 
allowed by law, and. which had been 
making an extremely good return. The 
immediate effect, therefore, was to de- 
crease the average income per mile by 
cutting down the high returns and leav- 
ing the low ones undisturbed. Later in 
the summer the act was applied to the 
lines that had been running under most 
favorable conditions previously, and it 
increased their compensation and so the 
average. The tendency now seems to 
be to stabilize at between 80 and 90 
cents per mile flown on the average. 





Mail Carried by Routes for 1930 


—Miles of Service— 











Route Scheduled 

1. Boston-New York.. = 197,013 

2. Chicago-St. Louis............... 413,920 

5 eee ee 1,496,989 

4. Salt Lake City-San Diego.......... 968,641 

5. Salt Lake City-Seattle............. 1,039,077 

8. Seattle-San Diego................. 836,102 

9. Chicago-St. Paul............ ; 1,027,596 

11. Cleveland-Pittsburgh.............. 207,939 
12. Cheyenne-Pueblo.................. 151,338 
16. Cleveland-Louisville............... 271,874 
17. New York-Chicago................ 1,429,272 
18. Chicago-San Francisco............. 2,812,181 
19. New York-Atlanta................ 1,182,274 
20. Albany-Cleveland................. 285,743 
21. Dallas-Galveston.. < od 234,834 
22. Dalias-Brownsville................ 388,334 
23. Atlanta-New Orleans.............. 353,142 
24. Chicago-Cincinnati. . 410,261 
25. Atlanta-Miami.. Soethe we 560,351 
26. Great Falls-Salt Sale City. er cat 497,580 
27. Bay City-Chicago................. 661,530 
26. &. Loule-Omaha..........6..65... 592,164 
29. New Orleans-Houston.............. 233,429 
30. Chicago-Atlanta.................. 688,016 
52. Passo-Bentile (6)....6 65 dee 189,416 
33. Atlanta-Los Angeles*.............. 375,180 
34. New York-Los Angeles*............ 456,299 
WN vibe cts Oe eas in eR 17,960,495 


*Established October, 1930. 





(a) Consolidated with C.A.M. 5, July 1, 19 


Per Total Weight 
Cent of of Mail Average 
Sched- Dispatched Weight Average 
uled (Pounds) per Amount Compensation 
Actually Mileage A Scheduled Paid to per MiJe Flown 
Flown Flown 1930 1929 Trip Contractor 1930 1929 Contractor 
178,540 90.6 120,582 116,095 215 $221,444.72 $1.24 $2.95 Colonial 
373,847 90.4 61,370 78,077 42 208,219.58 0.56 0.62 Universal 
1,358,777 90.7 436,046 391,407 299 1,198,699. 40 0.91 1.01 National 
927,893 95.7 857,724 757,685 825 1,589,284. 22 1.71 3.17. Western A. E 
970,498 93.1 284,535 236,083 261 894,515.16 0.92 1.52 Varney 
811,119 96.9 288,447 253,437 395 715,544.21 0.88 0.95 Pacific Air T. 
985,560 95.8 225, 104 179,376 103 650,253.69 0. 66 0.71 Northwest 
190,917 91.8 65,067 97,027 45 172,138.31 0.90 2.07. Ball 
141,704 93.6 89,399 98,828 122 81,105. 46 0.57 0.54 Western Air E. 
248,329 91.3 79,548 95,840 109 113,333.51 0.46 0.48 Universal 
1,269,400 88.7 1,693,253 1,618,287 1,084 1,378,357. 59 1.09 1.14 National 
2,679,852 95.3 2,075,609 1,797,506 1,501 3,786, 107.99 1.40 1.41 Boeing 
1,066,496 90.2 461,918 341,590 344 1,348, 182. 30 1.26 1.83 Pitcairn 
258,792 90.3 64,274 103,083 103 92,517.37 0.36 0.36 Colonial West 
220,676 93.9 36,410 45,394 50 107,002. 13 0.49 0.57 Southern A. T. 
374,392 96.4 88,259 83,671 121 256,141.59 0.68 0.66 Southern A. T. 
339,834 96.2 109,906 86,610 151 197,772.12 0.58 0.47 Southern A. T. 
359,576 87.6 77,210 79,364 53 122,175.58 0.34 0.34 Embry-Riddle 
528,343 94.8 188,202 121,333 258 276,602. 98 0.52 0.39 Pitcairn 
487,901 98.1 63,503 69,373 87 223,597.66 0.46 0.42 National Park 
601,170 90.9 184,779 173,232 302 287,015.11 0.48 0.33 Thompson 
566,460 95.7 181,671 65,279 125 142,550.04 0.25 0.21 Universal 
232,522 99.6 52,461 42,146 72 52,449.47 0.23 0.21 Southern A. T 
624,872 90.8 123,968 98,067 170 125,793.64 0.20 0.15 Interstate 
176,253 93.1 83,028 52,909 229 7,472.57 0.04 0.05 Varney 
326,258 87.0 ie be AEE 282 293,212.91 OP eva 8. A. F. E. 
361,293 79.1 48,761 ovtoesos 358 140,904. 27 OSD.) ecb vs Trans. & West 
16,661,274 92.6 8,085,203 7,100,027 ..... $14,682,393.58 ' $0.88 $1.06 
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Air Mail Routes in Operation, Jan. 1, 1929 
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Passenger Routes in Operation, Jan. 1, 1930 
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Department of Commerce 


HE airway development work of 
the Department of Commerce has 
gone on at a fairly constant rate over 
the last three years, so far as the 
lighting of airways, the provision of 
intermediate fields, and the development 
of communication facilities is concerned. 
The only activity that shows a rapid 
acceleration is the installation of radio- 
range stations, of which there were 
hardly any at the beginning of 1929. 
The normal rate of progress has been 
to lay off about 3,600 mi. of lighted 
airway per year and erect about 300 
beacons during the same period. Radio 
stations go up at the rate of about ten, 
intermediate fields at about 70, per year. 
A continuation of the present rate would 
complete the lighting of all domestic air 
mail route mileage within four years. 
The curves show clearly the tendency 
to use beacons of higher power than 
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1928 1929 1930 1931 1932 


Department of Commerce Appropri- 


ations—Fiscal Years 


in the first years of airway lighting, and 
to space them farther apart. Although 
in recent years there has been only one 
new beacon for every twelve miles of 
new airway, in 1927 there was a beacon 
operating for every three and a halt 
miles, a ratio that had changed to six 
miles per beacon at the end of 1928 and 
to nine miles at present. Intermediate 
fields, practically all of which are on the 
lighted airways, have changed their 
average spacing from 21 miles four 
years ago to 44 miles now. The 
necessity for the intermediate fields of 
course becomes less marked as the num- 
ber of municipal and commercial air- 
ports along recognized routes increases. 

The appropriations for the work of 
the Department of Commerce, as shown 
by the chart in the second column, are 
directed more and more largely to air- 
way devolopment. Thcugh it is the 
work of regulation that brings the 
Department most often into direct con- 
tact with the aircraft industry, 87 per 
cent of the total funds provided to the 
Aeronautics Branch in the appropria- 
tion for the fiscal year 1932 will go 
into building and maintaining airways. 
The proportion has never been below 
80 per cent since the work was started. 





| ala ag devices have been in- 
vented for showing the degree of 
safety or hazard of travel in aircraft 
and other vehicles, but from the very 
practical point of view of the individual 
passenger or pilot there is only one 
question that is of interest. He wants 





Transport Accident Record 
Pilot Fatalities per Million Miles Flown 
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Average, 1927-30..... 0.32 


to know what chance there is of his 
being injured or killed in a given length 
of time or in a given amount of flying. 

So far as the passenger is concerned, 
there is only one figure that really 
means anything. That is the fatality 
rate in terms of passenger-miles. In 
the curve in the lower right-hand corner 
of the page there has been plotted the 
number of passenger fatalities per mil- 
lion. passenger-miles. It reached its 
maximum in 1928, and since then it has 
dropped sharply in 1929, a little further 
in 1930. However, as observed edi- 
torially on page 126, if the period from 
Feb. 1, 1930, to Feb. 1, 1931, be substi- 
tuted for the calendar year, the passen- 
ger fatality rate goes off from 0.24 
to 0.07. 

In making comparative studies of pilot 
hazards, there are two possibilities. 
The total number of pilot fatalities may 
be compared with the total number of 
pilot miles, which of course is equal to 
the number of airplane miles, giving a 
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figure exactly corresponding to that 
for passengers. Or, alternatively, the 
method which the insurance companies 
prefer may be used, and an accidental 
death rate calculated for the whole 
body of pilots or for any particular 
group among them, without reference 
to the amount of flying they may do. 

Both methods have been employed 
here. The pilot curve in the lower part 
of the chart, like the passenger curve, 
is based on fatalities per million miles 
of flying on reguiar scheduled transport 
routes. The higher, and more sharply 
descending, curve represents ‘the acci- 
dental death rate among licensed pilots, 
without any reference to whether they 
are flying much or little, to whether 
they are highly skilled or relatively in- 
competent, or to what kind of airplanes 
they fly in or under what conditions. 

The transport pilot curve runs a little 
above that for passengers, except in the 
year 1928. It includes flying on night 
mail routes where no passengers are 
carried, and where conditions are on the 
average more hazardous than in pas- 
senger transport. 

The pilot fatality rate on the regular 
airways remained virtually constant 
from 1926 to 1929. In 1930 it dropped 
to a figure about 50 per cent lower than 
for any previous single year. 

The accidental death rate among 
licensed pilots as a whole dropped 
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1930 


very rapidly from 1927 to 1929, the 
period in which the Aeronautics Branch 
of the Department of Commerce was 
getting a hold on its work and taking 
measures to eliminate the reckless flyer 
and the unfit plane. The figure plotted 
for 1927 is of course absurdly high and 
results from there having but a very 
small coverage that year, the average 
number of licenses in force being only 
about 400. With 1928 the figures began 
to have some real meaning. Roughly 
speaking, the death-rate has been halved 
since that time, and now stands at just 
about 2 per cent. 
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TATE law is a source of constant 

concern to the pilot wandering 
across unfamiliar country, especially if 
he be flying an unlicensed airplane. 
Twenty states now require the federal 
license for all planes and their pilots, 
in order that they may operate within 
state boundaries. Nine more make the 
same stipulation whenever commercial 
flying is to be indulged in. Six require 
some sort of additional action in every 
case if there is to be a prolonged stay 
within the state, even with federally 
licensed equipment. Sometimes a state 
license must be taken out to supplement 
the federal one, while in other instances 
it is only necessary that the pilot file 
with the local authorities a notification 
of his presence, but in all six cases some 
special account may be taken of the 
state law, and the pilot or owner must 
inform himself upon what that law is. 

To show the general. situation at a 
glance the map in the upper right-hand 
corner has been prepared. It indicates, 
both for the operator of aircraft and 
for the lawyer, how law-making tenden- 
cies vary geographically. As might 
have been expected, there are marked 
irregularities in the map, yet it does 
permit of certain generalizations. 

The states of the extreme northwest, 
the extreme southwest, and the upper 
Mississippi valley have been the leaders 
in the movement to make the federal 
license universal. The southeast, ex- 
cepting a few commonwealths, has been 
laggard in taking legislative action to 
cope with aviation. In accordance with 
some recent experience in other fields 
of law and politics, the historic doctrine 
of state’s rights, once the standard to 
which the South repaired, now seems to 
find its warmest defenders in the north- 
east. 

Obviously there should be some rela- 
tion between the law of a state and the 
proportion of airplanes in use in that 
state that hold federal registry. It 
would appear, for example, that in a 
state requiring the federal license for 
all machines any such thing as an 
identification number should be non- 
existent. To show the anticipated rela- 
tionship between the law and the licens- 
ing ratios, the lower map was drawn. 

The results were surprising, and 
although the map is still presented it is 
useful to show discrepancies rather than 
parallels. Of the twenty common- 
wealths that are supposed to prohibit 
all flying without federal license, only 
four have less than 20 per cent of un- 
licensed machines within their borders, 
according to the records of the Depart- 
ment of Commerce. Four have more 
than 30 per cent, and two are actually 
among the seven states that have more 
than 40 per cent of their planes un- 
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licensed. Of the nine that require the 
Federal license for all commercial 
operation within the state, only two 
can show as many as 75 per cent of 
licensed machines. 

For this strange anomaly there are 
at least three partial explanations, al- 
though, even taking them all together, 
they hardly seem sufficient to cover the 
ground. (1) In some states the law 
seems to be more or less a dead letter, 
and owners of aircraft go on their un- 
licensed way in cheerful indifference to 
its existence; (2) some identified planes 
are actually in storage and not being 
flown, and therefore do not come within 
the scope of the state law; and (3) 
planes are listed by the Department of 
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Commerce under the state in which 
their owner has his legal residence, but 
some of course have their true bases of 
operations outside its boundaries. 

Considering the proportion of licensed 
planes quite apart from any thought of 
legal requirement, it A4ppears that New 
England, the Middle Atlantic states, and 
California have taken federal licensing 
most seriously. In California the state 
law is undoubtedly largely responsible 
for the low proportion of unlicensed 
machines. In some other cases, the 
discrimination displayed by purchasers 
and users of aircraft and the growing 
appreciation of the value of a Federal 
certificate of airworthiness must be the 
leading factors. 
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*Includes 7 miscellaneous government, private and 
state fields not shown in breakdown by types. 
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O Intermediate, auxiliary, private 
and government airports | 
@ Municipal-cornmercial airports 


Radiius of approximatively 20 miles 


HE map showing the geographi- 

cal distribution of landing fields 
retains the general appearance of a year 
ago. New York has now qualified in 
the select list of states having at least 
one field for every 600 sq.mi. of area, 
while Kentucky, Tennessee, Utah, Colo- 
rado, and Maine have also made notable 
progress and promoted themselves from 
the lowest grade into a higher one. As 
might be expected, the landing field 
density is greatest, other things being 
equal, in the area where natural fields 
are scarcest and where anxiety about 
the results of a forced landing is likely 
to be most acute. 

Natural fields not regularly used for 
aeronautical purposes, however, are no 
substitute for airports, and the states 
that are best furnished with prepared 
and marked landing-places are showing 
the results. The greatest relative prog- 
ress is being made, and the map on 
page 148 in general shows the largest 
relative increase in the numbers of 
planes in use, in the states that are 
solid black or cross-hatched on the map 
on the left-hand page. There are, to 
be sure, some exceptions, such as Ken- 
tucky, which have gone ahead briskly 
in spite of a sparsity of airports. 

To insure a really easy use of air- 
planes and a general availability of air 
terminals there should be at least one 
field for every 600 sq.mi. in all the gen- 
erally settled commonwealths. We 


should consider that as the minimum 
acceptable, except perhaps in the states 
having a large area of almost unin- 
habitable desert or barren mountainous 





Airport Distribution 
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areas, yet only seven of the 48 common- 
wealths have attained it. 

The map at the top of this page, 
thickly strewn with dots and circles, 
shows the location of the individual air- 
ports, each one being denoted by a circle 
40 mi. in diameter. It has frequently 
been taken as a reasonable standard of 
safety in flying that a prepared and 
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= 1927 1928-1929 1980 
Numbers of Airports in Operation, 


by Classes 


marked landing place should always be 
available within 20 mi., wherever a pilot 
may be, in case he runs into bad weather 
or adversity. Only in the sections 
shown in solid black or completely cov- 
ered by interlinked circles has that ideal 
been realized. It is generally attained 
through the northeastern states, except 
in the Adirondack mountains and in 
northern New England, and there is a 
band of country that is almost con- 
tinuously covered from New York west 
to Detroit and Chicago, another south- 
westward from Chicago and Milwaukee 
to north central Texas, and another 
along the Pacific Coast. In the south- 
eastern states, from Virginia and Ken- 
tucky down, but excepting Florida, open 
spaces in the airport map are deplorably 
large and frequent. The grouping of 
landing fields, not only of the inter- 
mediate class but also regular airports, 
along transport airways is very plain 
from the map. Not only the inter- 
mediate fields, but also regular airports, 
are spotted in most thickly close to the 
natural trade routes on which scheduled 
services are maintained. The effect is 
particularly plain along the routes from 
Salt Lake City to Seattle and to Los 
Angeles and from Richmond to Atlanta. 

Municipal and commercial airports 
continue on an almost equal footing, so 
far as total numbers go, but the govern- 
ment-owned fields are definitely gaining. 
The relative rapidity of increase in the 
classes, as shown by the curves at the 
bottom of the page, furnish a striking 
record of the changes in the popular 
attitude towards aviation over the last 
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four years. The latter part of 1927 and 
the first half of 1928 showed the effect 
of suddenly-awakened public enthusiasm 
and of the Lindbergh tour, a feverish 
activity in the building of municipal 
fields. Nineteen twenty-nine brought 
the fruits of the financial boom, an open- 
ing of commercial airports on every 
hand, at the rate of one every three 
days throughout the year. The financial 
collapse of late 1929, combined with un- 
favorable financial returns from some of 
the newly-established ports, have now 
had their effect. During the last six 
months new commercial fields were 
opened at the rate of less than one per 
week, but at the same time the pressure 
for the inauguration of new public 
works to give employment to labor has 
made itself felt, and there has been a 
spurt in municipal construction. Mu- 
nicipal fields seem likely to pass the 
commercial ones in total number during 
the coming spring, for the first time in 
two years. 

The marked auxiliary field, never at 
best more than a feeble stay to the pilot 
confronted with the need of a forced 
landing, is constantly waning in relative 
importance. Three years ago, there 
were almost two-thirds as many recog- 
nized auxiliary fields as airports. Now 
the ratio is down to less than a sixth. 


Although the national totals for mu- 
nicipal and commercial ports are so 
nearly identical, in certain sections of 
the country the two are far from equal. 
In the south and west the municipal 
fields are almost always in the majority, 
often in the ratio of two to one or more. 
In the northeastern group of nineteen 
states bounded by Wisconsin, Illinois, 
Kentucky, and Virginia, on the other 
hand, all except four have more com- 
mercial fields than municipal usually 
many more. As a general rule, mu- 
nicipal airport construction has fared 
best in regions where there is general 
acceptance of the idea of governmental 
operation of public utilities, and where 
there are no important money marts to 
facilitate the raising of capital on a 
large scale for private ventures. 


b we year’s analysis of airport 
operations and improvements in- 
cludes two sets of figures. One has 
been compiled from data collected by the 
Aeronautical Chamber of Commerce, the 
other from a Department of Commerce 
study. The tabulation differs somewhat 
from that of a year ago and direct com- 
parison at most points is impossible. 


Again, as last year, the number of 
municipal airports reporting exceeds the 
number of commercial and private fields 
by a considerable margin. The main 
set of figures, based on the Chamber’s 
data, includes reports from a total of 89 
airports, 53 of which are municipal. 
Reports from these 89 fields may be con- 
sidered to represent about '30 per cent 
of the total volume of commercial traffic 
throughout the country, as a large pro- 
portion of the very important fields sub- 
mitted returns. 

Sixty per cent of the above total are 
municipal ports and they had 74 per 


cent of the transport passengers car- 
ried in 1930 and 64 per cent of the mis- 
cellaneous traffic. The average of traffic 
was obviously about 50 per cent higher 
for a municipal than for a commercial 
field. The average number of landings 
per airport at the commercial fields was 
about 300, or 3 per cent, under that for 
the municipal ones. 

It is surprising to find that of these, 
certainly above the average in size and 
activity, only one quarter cleared as 
many as 5,000 miscellaneous passengers 
during the year, or fourteen per day. 

By far the greater proportion of the 
total money devoted to maintenance was 
spent by cities. They will spend more 
in 1931, also, according to their present 
plans. The commercial ports surpassed 
the municipal ones by a very wide mar- 
gin in total appropriations for expan- 
sion in 1930 and in projects for 1931, 
but these high figures were due to a few 
unusually large individual projects. An 
average would be meaningless. 

About twenty per cent of the ports 
submitting reports recorded substantial 
increases of landing area during 1930, 
and forty per cent increased their 
hangar accommodations. 

The Department of Commerce figures 
offer closer comparison between the 
municipal and commercial types, because 
practically an equal number of each was 
considered. Also, the Department’s re- 
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turns cover virtually all of the operating 
fields. Average investment per airport 
and total expenditures to date are about 
equal but the estimated expenditure for 
the last half of 1930 (while the survey 
was being made) and for 1931 is con- 
siderably greater for municipal than for 
commercial fields. This is probably a 
manifestation of the recent efforts for 
relief, and also of commercial economy 
due to the business depression and the 
difficulty of raising long-term money. 
It cannot be regarded as typical. The 
figures probably include both expansion 
and maintenance appropriations. 

The table showing distribution of air- 
ports by population groups indicates that 
in cities of from 5,000 to 100,000 in- 
habitants municipal and commercial in- 
stallations are in about equal favor. In 
the communities larger than that, the 
commercial airports begin to outnumber 
the municipal projects and take a par- 
ticularly commanding position in the 
group having greater than 500,000 popu- 
lation. In the very small communities, 
with less than 5,000 population, the 
municipal fields exceed the commercial 
ones by about 20 per cent. All of that 
is quite as might have been expected, 
especially when it is remembered that 
the largest cities usually have one and 
only one municipal project, but may 
have a number under private manage- 
ment. 





Part I 
(Based on surveys by the Aeronautical Chamber of Commerce) 
Municipal Commercial Total 

Number of airports reporting........... 53 36 69 
Number adding at least 50 acres in 1930 13 5 18 
Number adding at least 100 acres... 10 * 14 
Number adding 200 acres or more. 3 1 5 
Total acres added................ 2,745 734 3,479 
Number adding hard-surfaced runways... . y 3 12 
Number adding all or part of lighting equipment 19 14 33 
Number adding hanger space............ 23 12 35 
Amount spent for maintenance in 1930... $711,919 $194,650 $906,569 
Average per port spent for maintenance... $18,734 $12,165 $16,788 
Amount spent for expansion in,1930................. $127,500 $4,042,500 $4,170,000 
(Estimated amount to be spent in 1931 for maintenance) $470,514 $241,300 $711,814 
(Estimated amount to be spent in 1931 for expansion)... . $156,781 $2,490,000 $2,646,781 
Number clearing 1,000 or more passengers in 1930...... 15 6 21 
Number clearing 5,000 or more transport passengers... . 10 + 14 
Number clearing more than 10,000 transport passengers. . 5 3 8 
Total number transport passengers................-- 258,841 89,941 348,782 
Number clearing 1,000 or more miscellaneous passengers*. 27 15 42 
Number clearing 5,000 or more miscellaneous passengers... 13 7 20 
Number clearing more than 10,000 miscellaneous passengers 7 - 1 
Total number miscellaneous passengers........... 285,270 161,432 446,702 
Average number landings per port...............-.-. 9,273 8,949 9,164 
Total number landings (all kinds)... . . eee te 407,541 178,978 586,519 

*Miscellaneous passengers consist chiefly of ‘‘hop’’ passengers. 

Part Il 
(Based on survey by the Department of Commerce) 
Municipal Commercial Total 
ES ae ee ee ee 549 564 1,113 
Average investment per airport................... $106,033 $100,809 $103,386 
Total empeteiteare 00 Gate. oo os ic ccc cc ccece sees: $58,212,000 $56,856,500  $115,068,500 
Total estimated expenditures last half 1930 and for 1931.. $15,779,500 $4,445,500 $20,225,000 
District of airports by population groups: 

re 16 36 52 
100,000-500,000............... is halve ae 54 70 124 
GE 8 ip ialy cave a Goes w eh vee daw REET 37 32 69 
SEGOe SOO... cess EPO Nn OG 2 Ae 54 72 126 
Sa. 5c orc sighs «fad cighga peewee eeeuese gs 190 191 381 
eo da ok vin oladeed «4p au batanhedws's3% 198 163 361 
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SABLE answers were received 

from 67 of the flying schools to 
which questionnaires were sent for in- 
formation regarding their 1930 opera- 
tions. This is an increase of six schools 
over the number which reported for 
1929. Since almost all the Department 
of Commerce approved schools replied, 
the returns for 1930 may be considered, 
however, as representing about 45 per 
cent of this country’s flying school 
activity for the year, as compared with 
about 25 per cent covered by the re- 
ports for 1929. Most of the hundred- 
odd schools failing to report are of 
small size. 

The two most striking features of the 
1930 operations seem to be: (1) a slight 
but general decrease in tuition fees in 
all grades and classes of flying instruc- 
tion; and (2) an increase in the aver- 
age number of students per school. 

In Class A, for instance, the average 
cost of a transport course was $262, or 
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6 per cent, lower than in 1929. The 
cost of a limited commercial course was 
$102 less and the private course about 
$75 less. In Class C the transport 
courses on the average cost $420 less 
than in 1929, the limited commercial 
course about $75 less and the private 
course about $17 less. In general, 
there is a widening margin between the 
rates charged by B or C schools and the 
rates in effect in the A schools. It is 
the schools making principally a local 
appeal that have been doing most of the 
violent price-cutting. 

The total enrollment reported last 
year was 4,452 students. Allowing that 
the schools reporting cover 45 per cent 
of the total, the presumption is that 
10,000 students formally enrolled for 
instruction during the year out of a total 
of 18,000 who took student permits. 
This shows a situation much the same 
as the previous year, when the esti- 
mate was a total of from 11,000 to 





Tabulation of Flying School Questionnaire Answers 





—— A B Cc 
1929 1930 1929 1930 1929 1930 

Total number of schools reporting... . . 13 36 28 6 20 25 
Number of schools having operated at \ 

unable GOED. 5 «cas = sncnsis v0 060s 6 3 6 3 2 2 
Average number of flying instructors per F 

EEE oitebn eh sass eenetecy mesos a 3.5 2.1 2.0 3 1.4 2.2 
Average number of ground instructors 

RPE oo 5 tein chs oe aes aee res 4.6 3 2.3 1.8 1.8 3.2 
Average number of graduates per school 

since starting operations..:......... 225 142.9 70 155.4 | 60.2 
Average number of graduates from 

transport COUTSE.... 0.2.2.0. 0eseee 2.5 5.9 1.$ 3.5 0.4 1.1 
Average number of graduates from 

limited commercial course........ 13.0 22.4 8.4 15.6 .§ 3.2 
Average number of graduates from 

DELVED COMTI. e 666 con avecvcsdesss 23.0 28.1 23.0 30.3 6.8 11.1 
Total number of students enrolled... .. . 1,130 3,553 1,462 395 286 504 
Average number enrolled per school. . . 87 98.6 54 65.8 16 21 
Average maximum number of students 

under instruction at any one time... - 55 50.6 31 37 16 18.1 
Median charge for transport course*... $4,100.00 $3,837.50 $3,400.00 $2,875.00 $3,500.00 $3,080.00 
Median charge for limited commercial 

OME Ac ish a nese s ra paed ake'e $1,300.00 $1,197.50 $1,090.00 $862.50 $1,125.00 $1,050.00 
Median charge for private course*..... $550.00 $475.00 $490.00 $360.00 $480.00 $462.50 
Median estimate of school operators of 

percentage of students planning to 

secure employment as transport pilots 55 65 50 37.5 50 48 
Median estimate of percentage looking 

forward to employment in the aircraft 

industry, but with only incidental 

DIE ois 5's o ics soe sn nebo vaee 4 * 20 15 20 17.5 20 20 
Median estimate of percentage planning 

to purchase private airplanes........ 10 8.5 20 10 25 20 
Number which rent planes to graduate 

Ns ot aes cehsaatee.. | Covert pone _ ree near ALTE 24 
Average rental rate perhour.......---- 0s eeereees aR ieee | RES Fe $17.50 
Number which permit instruction ‘‘on 

gos. ER sa Raleee ek D asec inne ° 24 


pay-as-you-go” basis.......-...+-+++ 

*The median is slightly superior to the ordinary arithmetical average as a means of showing the trend in 
such a figure as this. Those of our readers who are not familiar with the term and its use can consider it as 
being the average charge, from which it would differ only slightly 
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12,000 out of a total of 20,000 permit 
holders. It would appear that about 40 
per cent of those. who acquire student 
permits either never get to the point of 
actually enrolling for a course or get the 
permit simply so that they can take in- 
formal instruction from their friends. 
_ In the average Class A school each 
instructor in 1930 was taking care of 
24 students at the period of greatest 
student activity, a substantial increase 
over the average for 1929. The num- 
ber of students’ per instructor in each 
class was: 


A B Cc 
RR one es 16 15 8 
0S: 24 21 


The low figure in Group C is no 
doubt due to most of the instructors 
in those schools having carried on mis- 
cellaneous flying activities on the side, 
whereas those in the approved schools 
were more likely to devote their time 
entirely to instruction. 

A necessarily rather sketchy, but 
nevertheless illuminating, analysis of 
the purpose of students taking instruc- 
tions in the various grades shows that 
in the Class A school there were even 
more students in 1930 who planned to 
secure appointments as transport pilots 
than there were in 1929. The other two 
classes, however, reported a decrease in 
transport aspirants. There was a uni- 
versal drop in the proportion of students 
known to be planning to buy private 
planes. That, of course, may be simply 
a temporary reaction to the generat 
business depression. 

One of the chief problems of the in- 
experienced pilot has been the renting 
of planes at a reasonable rate to keep 
up his skill. Of the schools reporting 
for this survey, practically all have 
arrangements by which planes may be 
rented to graduate students. The aver- 
age rental rate per hour is around $18 
in all groups of schools. Rates ranged 
from $10 to as high as $30 per hour for 
two- and three-passenger planes. 

The great majority of these report- 
ing schools permit instruction on the 
pay-as-you-go basis. That is, students 
may pay for an hour’s instruction as 
they take it, without contracting or pay- 
ing in advance for a complete course. 
In most cases, the pay-as-you-go sys- 
tem has no time limit within which 
the instruction must be completed or 
abandoned. 

It is interesting to note that most of 
the schools in Class A were founded 
within the last two or three years. 
More than half, in fact, opened their 
doors for the first time in 1929. Just 
about half of them were able to report 
a complete calendar year of operation 
as approved schools. 
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FINANCIAL RECORD OF REPRESENTATIVE AERONAUTICAL COMPANIES 


(Comment on page 164) 





Capital 
No. of Shares 
(000 Omitted) 


Earnings 


Securities Price Range : ; ; 
si (Italics Represent Deficiencies) 


Corporations Division 


1928-1929) 30 | 
1929 
H. | L. 


Aeronautical Industries® i i 125 314] 7 
Aeromarine-Klemm Manufacturing. 242 103 3 
Aero Supply Mfg. ‘‘B” + -|Accessories. ... . 391 ‘ 75 8 
Aero Underwriters...........}Insurance...... 484 13 
Air Investors, v.t.c........... Investment... . | 3 


Com. 


Original Offering 


Price 


Par Value 
Rate of Dividends 


| Earnings per 


| Share 


H. | L. | Volume 





1,184,922 


| 








7,50 
33,50 
400,00 


Z 
° 





281,844 
125,568 


ditto 
288,076 
168,191 


Air Investors, conv. pt... 
Alexander Industries 
Allied Aviation 


.[Investment....}.... 10 
Manufacturing. 
Manufacturing. 


Lei Bite 


I ee 


Allied Motor Industries..... . . 
American Eagle Aircraft... . . . 


Aviation Corp. of America... . 
Aviation Corp. of Del 
Aviation Credit Corp’........ 
Aviation Securities Corp..... . 
Axelson Aircraft 


Bach Aircraft 
Bellanca Aircraft 
Bendix Aviation 
Berliner-Joyce* 
Bird Aircraft’ 


Central Airport 

Consolidated Aircraft......... 
Curtiss Aero & Motor! 
Curtiss Airports, v.t.c.)....... 
Curtiss Flying Service! 


Curtiss-Reid (P,F,D.)1........ 
Curtiss-Wright, Com......... 
Curtiss-Wright ‘‘A”’ 

Curtiss-Wright Export!....... 
Dayton Airplane Engine...... 


De Havilland (Am. rts.)...... 
Detroit Aircraft..... cis od +4 


Ex-Cell-O Aircraft & Tool... . 
Fairchild Aviation 


Fairey Aviation, Ltd. (Am.shs.) 
Federal Aviation 

General Aviation (Fokker)... . 
Great Lakes Aircraft 
Handley-Page, Ltd. (Am. rts.) . 


National Air Transport? 
National Aviation 
N. Y. R. & B. A. Lines* 


Nicholas-Beazley 
North American Aviation... . . 


Transcontinental Air Trans. . . 
United Aircraft & Transport. . 


United Aircraft & Transport. . 


Western Air Express 
Whittelsey Mfg. Co. 


Wright Aeronautical!......... 


Manufacturing. 
Manufacturing. 


Transport...... 
Holding Corp. . 
Finance........ 
Investment... . 
Manufacturing. 


Manufacturing. 
Manufacturing. 
Accessories. ... . 
Manufacturing. 
Manufacturing. 


Manufacturing. 
Manufacturing. 


Manufacturing. 
Holding Corp. . 
Holding Corp. . 


Manufacturing. 
Accessories. ... . 
Manufacturing. 


Manufacturing. 
Manufacturing. 


Manufacturing. 
Manufacturing. 
Transport...... 
Transport...... 


Manufacturing. 
Manufacturing. 
Transport...... 
Manufacturing. 


Accessories. ... . 





Manufacturing. 





No 
No 


£1 

No 
No 
No 


10s. 


No 
8s. 


$1. 
No 
No 


No 
No 
No 
No 


No 
No 


No 
No 


No 
No 
No 
$10. 
No 

















No 





144, 163 
1,653,70 
81,60 


1,314,500 
1,528,782 


4,847,424 
806, 25 
10 

141,300 


4,974,000 
ditto 


15,300) 


313,055 
267,329 
67,874 


15,800 





£47,795 


414,376 


130,110 
200; 
1,317, 
3%| 368,950 
413 eee 4,461,935 


ditto 
384,323 


24,000 


184] 11,093,230 
3,869) 
228,51 
98,25 








7,200}. . : 
5,820] 2 433,771 





124). dens 
594| 104 





1,443,822 


1,189,075 


2,09 4,479 


8,966,031 





211,599)... 
44,038) 


317,412 


275,000 


624,000 (C-W) 


(C-W) 


£236,000 
733,077 
403,363 
719,000 


£164,953 


403,937 
848,841 
£40,508)... 


444,745 


38,906| +101,313) 


*347,227 


241,992) 1,677,070} 


1,908,819 


73,252,145) 


ditto 
*36,918) 


ditto 
109,000 
389,965 
1,087,852/ 


901,000) 11,932,189 














(The figures given in the above table, while not guaranteed, were obtained from sources believed to be correct.) 


i Now controlled by Curtiss Wright Corp. 


Now controlled by United Aircraft & Transport 
Acquired by Aviation Corp. 


of the Americas 


Subsidiary of North American Aviation 


Formerly Brunner Winkle 


C :ntrolled by National Aviation 


Removed from list in 1930 


X Offered privately 

A New York Stock Exchange 

C New York Curb Exchange 

P New York Produce Exchange 
O Open Market 

D Boston Stock Exchange 

E Chicago Stock Exchange 


F Chicago Curb Exchange 

I Los Angeles Stock Exchange 
J Los Angeles Curb Exchange 
K Detroit Stock Exchange 

L Cleveland Stock Exchange 
M Cincinnati Stock Exchange 
N Philadelphia Stock Exchange 


S St. Louis Stock Exchange 

R Baltimore Stock Exchange 

H San Francisco Curb Exchange 
G San Francisco Stock Exchange 
* Six months 

+ Nine months. 
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N reviewing the financial statistical 

position of the aeronautical indus- 
try there is no broad general-purpose 
measuring rod that may be made to 
serve any more readily than the move- 
ments of the individual corporation 
securities themselves. Here the effects 
of the conditions underlying trade and 
commerce are quickly reflected, as well 
as the varying estimates of each indi- 
vidual company’s credit, earnings, and 
productive position, in its resistance or 
vulnerability to the general trend. 
nevtet Broadly speaking, corporate securities 
represent claims against the results of 
production. When production is pro- 
gressing satisfactorily, profits are nor- 
mally increasing and the claims against 
a share of these profits, whether to be 
immediately distributed or withheld for 
the future, usually move upward in 
value. For this reason, rather than that 
of any purely speculative interest, the 
table of security price changes has been 
reproduced on the following page. 

Quite aside from all artificial attempts 
at stock manipulation security prices 
Price Movements of 1929 and 1930 have a tendency to gravitate toward the 
level of their intrinsic value. In fact, 
in times of strain upon the entire indus- 
trial structure corporate securities in- 
variably fall, for a time, below such 
values. 

In general, and in fact even more 
plainly than in 1929, the movements of 
aviation stocks have again followed 
those of the general market. Our avia- 
tion stock average and the New York 
Times industrial average recovered to- 
gether from the debacle of November, 
1929, to a new high in April. They 
slumped together to a new low in De- 
cember, 1930, marking a depreciation of 
the aviation average to 88 per cent be- 
low the 1929 high and 42 per cent 
below the 1929 low. The corresponding 
figures for the general industrial aver- 
age were 60 per cent and 14 per cent. 

The early spring rise was attended by 
Earnings of Some Leading Companies a display of great public interest, the 
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volume of trading in aviation securities 
actually exceeding the maximum for the 
bull market of the previous year. The 
peak of activity was reached during the 
struggle for possession of National Air 
Transport in March and April, in the 
course of which United Aircraft got 
back to within 40 per cent of its 1929 
high. 

Individual stocks moved in much the 
same fashion as the averages. Curtiss- 
Wright and United Aircraft both showed 
great strength in the early spring, fol- 
lowed by a long and severe decline. 
Detroit Aircraft continued to climb 
gradually to higher levels, attaining its 
peak about the middle of June and then 
it, too, fell off to a new low record. Of 
the stocks here reported, the Aviation 
Corporaticn of the Americas was least 
disturbed by the reactions of the other 
aeronautical securities until early fall, 
when its prices began to decrease with 
the drop in the general market. 

The first few weeks of 1931 showed 
a marked improvement in almost all of 
the securities tabulated, particularly in 
Curtiss-Wright and Aviation Corpora- 
tion of Delaware. 

The table on page 162 represents the 
most complete and authoritative financial 
record that could be secured for all 
companies in the stock of which there 
has been any general trading in any 
American market. It is of course very 
possible that some errors have found 
their way into the tabulation, but it is 
based on information which we believe 
to be reliable. In a number of cases 
records are included, for the sake of 
completeness and to permit of tracing 
financial history through mergers and 
other changes, on companies which are 
no longer active as independent units 
and of which the stock is no longer the 
subject of independent trading. Even 
companies which have been entirely 
taken over and surrendered their cor- 
porate identity are listed, provided they 
have been in business at some time 
within the past couple of years. 


AVIATION 
March, 1931 


' 
! 
I 
! 
1 
e 


4 


, a | i 
S83 S885 
Per Gent Decrease 


New York Times 
25 industrials 
stock averages 


nm 





' 
i] 
' 
' 
! 
t 


Aviation 
averages 





a 
s 


Thousands of Shares Weekly 


M 
1929 1930 1931 


Movements of the Averages, and Volume of Trading 


in Leading Aviation Securities 





NATIONAL AERONAUTIC ASSOCIATION 


S MIGHT be expected from the 
general economic condition and 
from the slackening of the public ex- 
citement over aviation that had been 
aroused by the spectacular flights of 
1927 and 1928, the growth of the 
National Aeronautic Association’s mem- 
bership has slowed down materially dur- 
ing the past couple of years. Although 
no exact figure for the end of 1930 
could be obtained, it appears that the 
membership has remained almost con- 
stant through the last two years. In- 
terest in the Association’s activities is, 
however, being spread out more evenly 
over the country, for the number of 
chapters continues to increase. 


_ The principal function of the N.A.A. than during any previous year. The 
is of course the control of contests and number of F.A.I. certificates given 
of record attempts, and there was more passed 500 for the first time, but even 
activity in that sphere during 1930 so, only about 10 per cent of the 





N.A.A. Activities 


1925 1926 1927 
Membership at end of year................ 5,100 4,800 5,660 
Chapters formed up to end of year 71 98 
NumberofF.A.I.certificatesissuedduringyear 175 209 200 
Number of N.A.A. sporting licenses issued. .. 539 394 
Number of race meets sanctioned........... .... 10 11 
Number of air tours sanctioned 1 1 


*Including air circuses. ' Over 7,000, exact figure not obtainable. 
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pilots newly licensed during the year 
by the Department of Commerce took 
the trouble to get the F.A.I. document. 
It will be recalled, of course, that the 
F.A.I. certificate is issued once and for 
all and that it is the prerequisite to any 
competitive flying, while the sporting 
license, also required for entry in a 
sanctioned contest, must be renewed 


each year. The number of sporting 
licenses issued is therefore an index to 
the total number of pilots who are 
qualified for competition. At the end of 
1928 it amounted to 12 per cent of the 
total number of pilots licensed by the 
Department of Commerce. At the end 
of 1929 it had dropped off to 7 per cent, 
and now it is down to 6 per cent. 
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In spite of the criticism that has been 
lavished upon the management of races 
and upon their value as public spectacles, 
there is no evidence of decrease of in- 
terest in race promotion. There were 
almost as many sanctioned events last 
year as in the three previous years com- 
bined. The number of tours also ex- 
ceeded the previous record. 





NATIONAL ADVISORY COMMITTEE 


HE operations of 1930 and the 

budget for the coming fiscal 
year show a continuation of the 
steady advance that has marked the 
Advisory Committee’s recent record. 
The suddenly increased demand for 
the Committee’s publications in 1927, 
with a further increase in _ their 
circulation in every succeeding year, was 
of course due partially to the growth of 
the aircraft industry and the expansion 





Appropriations and Personnel 
of N.A.C.A. 


Employees at 


Fiscal Total Langley Field 
Year Appropriations Laboratories 
1923.. $225,600 53 
1924.. 307,000 77 
1925.. 470,000 107 
1926.. 534,000 121 
1927. 513,000 141 
1928. 550,000 156 
1929. ag 628,770 177 
1930. .. *1,508,000 197 
1931 . *1,321,000 236 
1932.. 1,053,790! ‘ 


*Material increase includes $763,000 in 1930 and 
$435,000 in 1931 for construction of full scale wind 
tunnel, seaplane channel, and heating plant. Amounts 
available for general purposes, $745,000 for 1930 and 
$886,000 for 1931. 


1Tentative only. Bill now before Congress. 


of its personnel. It represents also, 
however, an enlarged interest in 
research on the part of the industry. 
The first upturn in the curve of publica- 
tions distributed was synchronous with 
the first of the annual conferences with 
the aircraft industry at Langley Field. 

Too much stress must not be laid on 
the figures for new reports and technical 
notes originating at Langley Field. A 
single report like that on the cowling 
of aircooled engines may represent a 
year’s labor. Furthermore, these tables 
carry no direct record of the time and 
money spent on researches for the Air 
Corps and the Navy, with the results 
kept confidential for military reasons, 
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nor of the work done upon such mis- 
cellany as the examination of aeronauti- 
cal inventions and designs and the main- 
tenance of a European office to keep 
abreast of technical developments 
abroad. 





Publications of N.A.C.A. 





Tech- Air- Total 

Tech- Tech- nical craft Copies 

nical nical Memo- Circu- Distri- 

Reports Notes randums lars buted 
1923... a 21 51 67 36,870 
1924.... tn Oe 37 52 37,209 
1925... . 22 19 49 os 35,884 
1926... — | 24 47 26 39,207 
eOa7..... - ae 17 52 38 55,636 
ka 30 50 23 70,663 
1929... ce, 28 52 19 104,076 
1930... i 30 54 25 112,010 
Technical Reports Technical Notes 

Origi- All Origi- All 


nating with other nating with other 
N.A.C.A. sources N.A.C.A, sources 


ee 8 13 i 40 
Ee 10 13 15 22 
eee 8 14 12 7 
Nee 14 13 19 5 
eer 17 if 10 7 
SoA 65.5 Fat 15 5 20 10 
rn 20 15 19 9 
1930... 17 15 19 iW 





T IS an index of the growing realiza- 
tion of the importance of meteorologi- 
cal work in air navigation that the ratio 
of the Weather Bureau’s aeronautical 





Special Appropriations for Weather 
Service on Civil Railways 


Fiscal Year Fiscal Year 
Ending June 30 Ending June 30 
a ae $75,000 ee $710,080 
POS ls acinsg 120,000 1931 . 1,272,660 
er 243,500 1932 .. *1,622,880 


*Not yet appropriated by the present Congress; 
this amount contained in Appropriation Act as it 
passed the House. 


WEATHER BUREAU 


expenditures to the ground to be covered 
has steadily increased. Putting it in terms 
of mileage of air routes requiring pro- 
tection, the outlay has ranged from $10 
per domestic mail route mile in 1927 up 
to $15 in 1929, and $42 during the 
present fiscal year. The earlier sums 
are of course in a sense fictitious, and 
simply indicate that no serious effort 
was being made to cover more than a 
small part of the total length of the 
routes operating at that time. 

The number of special meteorological 
stations on airways has been increasing 
in a similar ratio. At the beginning of 
1927 there was one for every 260 miles 
of domestic air mail routes. In the suc- 
ceeding years that ratio has changed 





successively to one for every 185, 100, 
90, and 83 miles. 
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Total Flying Activities 


HE course of Canadian aviation 

has roughly paralleled that of de- 
velopment in the United States, with a 
great boom from 1927 to 1929 and a 
slackening of progress in construction 
of new planes and training of personnel 
during 1930. As in the United States, 
however, the slowing down in the past 
year did not extend to air transport, 
which went ahead briskly. 

The total number of planes has been 
increasing with just about the same 
rapidity as in the United States, the 
ratio of the two countries staying very 
close to 20 to 1. It is not far from the 
ratio of the populations, the per capita 
plane ownership being almost identical 
in the two cases. Another similarity is 
found in the pilot curve. In Canada as 
in the United States, the numbers of 
planes and the pilots were nearly the 
same up through 1928. In 1929 they 
began to diverge, and in both cases 
there is now about a 50 per cent excess 
of pilots. The causes, however, are dif- 
ferent, for a great proportion of the 
Canadian pilots are members of light 
plane clubs, who learned to fly through 
their club connections and who have had 
no idea of either purchasing a plane or 
of securing professional flying employ- 
ment. 

The light plane clubs and the intro- 
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duction of the DH Moth -are also 
responsible for the rapidly increasing 
proportion of landplanes on the registry 
list. At the end of 1926 onlv about a 





Contract Air Mail Services 


Bessett-Lac du Bonnet.. . 
Chibougamau-Oskelaneo 
Leamington-Pelee Island 
Moncton-Charlottetown. 
Moncton-Magdalen Islands 
Montreal-Albany........ 
Montreal-Detroit.. . 
Montreal-Moncton, via St 
Montreal-Ottawa........ 
Montreal-Quebec...... 
Montreal-Rimouski.. . 
Narrow Lake-Sioux Lookout 
Quebec-Seven Islands... . . 
Seven Islands-Anticosti. . . 
Toronto-Buffalo........ 
Trans-Prairie Service. . . 
Peace River-North Vermilion 
Amos-Siscoe.............. 
Fort McMurray-Aklavik... 
Special flights........... 
Cranberry Portage- Kississiny. 
St. John- Halifaz........... 
Ottawa-St. John-Montreal. . 


Job 


MANE 5 hc Sweddvk i. 


Italics: 1929 only. *Montreal-St. John, in 1929. 


total, excluding routes given only in 1929 











-——Mail Carried—— Approximate 
Route (Pounds) Total Mileage 
Miles 1929 1930 1929 
82 18,926 13,915 7,774 
190 447 1,930 520 
22 24,431 16,368 4,928 
110 59,712 43,845 13,183 
200 7,444 8,154 2,400 
200 20,680 21,688 57,145 
588 18,401 30,402 146,846 
467 1,118* 7,245 14,746* 
110 2,801 2,600 5,610 
aa meee Ta eke 
330 68,672 53,542 35,558 
336 83,406** 39,519 22,890** 
350 30,055 26,697 22,510 
120 3,623 4,438 1,200 
100 27,909 43,829 15,273 
rae aaa ae 
167 pity NB a pentane. 
 <-¢bbehls CS eg eee 
1,676 12,849 49,386 17,093 
coed 918 14,283 1,672 
45 eee 7,250 
1565 ae 5,040 
711 | rr or 11,424 
6,487! 430,636 447,088 190,640 
**Sioux Lookout-Red Lake Area, in 1929. 11930 
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third of the machines in Canada were 
landplanes and the flying fields were 
few. 

At the end of 1930 the proportion 
had increased to two-thirds, and the 
amphibion was gaining ground at the 
expense of the float seaplane. Of 
course these figures are subject to some 
error from the fact, already mentioned 
in the section on production and 
licensing, that the same machine may 
be a landplane today and a float sea- 
plane tomorrow. The tendency towards 
wheel landing gears, with or without 
amphibion provision, is nevertheless un- 
doubtedly a real one. 


J serena no complete and up-to-date 
returns on Canadian licensing are 
available, figures of last summer show a 
total of 477 planes, of which 227, or 
almost a half, were designed in the 
United States and in recent years. A 
great majority of them were also built 
there, but a number were of course the 
work of Canadian assembling plants or 
licensees. The leading American makes 
in number were Fairchild with 4/7, 
Fokker with 35 (almost all of them 
Super-Universals), Travel Air with 17, 
and Waco with 10. A number of other 
makes had six to nine each. 

Far in the lead among individual types 
on the Canadian list is the DH Moth, 
which is what might be expected, since 
it is the plane officially approved for the 
light plane clubs. At the time when 
these figures were taken, there were 
151 Moths, not counting five of the 
Puss Moth, or cabin type. Some of them 
were imported from England, but a 
large part are of Canadian manufacture. 
The Canadian Vickers factory had six 
machines on the list, the Reid plant in 
Montreal, 19. About 25 planes, or five 
per cent of the total, are still of wartime 
tvpes, mostly HS flying boats. 


fe total volume of flying in Canada 
increased last year by about 10 per 
cent, or in about the same ratio as the 
number of airplanes. The average per 
machine remains at about 180 hr. a 
year. 

Transport operations are organized 
through contract air mail service much 
as in the United States and covered ap- 
proximately twice the total mileage that 
was flown in 1929. Passenger traffic 
went up 50 per cent, mail and express 
more than 200 per cent. The Canadian 
airways are now the only ones in the 
world of any importance upon which the 
mail and express handled represent 
more than 50 per cent of the total traffic 
in ton-mile units. 

Although several new routes were 
opened in 1930 and the average distance 
that a letter was carried increased over 
the previous year, the mail poundage 
figures were quite disappointing. The 
gain in total poundage over 1929 was 
only 4 per cent, and seven of the six- 
teen routes that operated in both years 
showed an actual drop in the weight of 
mail carried. 








Light Aeroplane Club Operations 


. Aero Club of B.C... 

. Brandon Aero Club. . 

. Brant & Norfolk.... 
Border Cities... ... 

. Cape Breton....... 
Calgary Aero Club.... 

. Edmonton & N. Alta. 

. Fort Wm. Aero Club. 

. Granby Aero Club. . 

10. Halifax Aero Club... . 

11. Hamilton Aero Club. . 

12. Kingston Flying Club... 
13. London Flying Club... . 
14. Montreal Light A. Club. 
15. Moose Jaw Flying Club. 
16. Ottawa Flying Club..... 
17. Regina Flying Club..... 
18. Saskatoon Aero Club... . 
19. St. John Flying Club...... 
20. St. Catherines Flying Club. 
21. Toronto Flying Club..... 
22. Victoria Flying Club... . 
23. Winnipeg Flying Club. 


CONAUVAWH— 


Total.. 





——— 1930-——~ -———Hours Flown Yearly —— 
Flying = Air- ‘. 
Members craft 1928 1929 1930 
38 in enue 627 67) 

22 ae 119 270 

35 eo awe 210 35) 

87 3 342 992 657 

16 O <i Saaee 222 405 

47 2 350 1,256 476 

47 5 416 1,080 1,750 

21 | ee 559 703 

; = 199 De cc. senete 

7 0 207 293 361 

91 7 539 706 747 

23 ee ae 570 696 

33 7 269 398 628 

90 7 946 1,049 1,249 

37 3 537 853 546 

35 6 741 1,290 800 

93 6 503 1,158 588 

86 a 727 1,156 644 

61 S. \. east 317 485 

22 ST aes 483 568 

52 6 1,218 1,515 1,311 

x3 os 128 Pee", stks 

24 8 1,004 1,464 926 

967 81 8,125 16,613 14,832 
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Club Expansion 


T HE light plane clubs have gone along 
very much as in 1929. Two of the 
least active of the 23 clubs dropped out 
during the year, but most of the re- 
mainder increased their operations. 
Edmonton, which had stood only seventh 
in flying time in 1929, moved to the first 
place for 1930. The total member- 
ship, including associates, dropped off 
by nearly a half. Total hours flown 
were down about 11 per cent for 1929, 
but the number of airplanes in use in- 
creased by a quarter. During 1929 the 
planes owned by the clubs averaged 
about 300 hr. flying each, and during 
1930 the figure dropped to 200. 


|S prer ooe rates in Canada are not 
strictly comparable with those of the 
United States, as the basic statistics are 
not presented in the same form. The 
curves of pilots killed per million air- 
plane miles and of passenger fatalities 





Fatality Rate 





Accident Data, All Classes 
of Flying 


per million passenger-miles are used as 
on page 156, but the Canadian data 
cover all classes of flying, whereas those 
for the United States were only for the 
transport routes. A separate curve has 
been plotted for the light plane clubs, 
and in that case the unit is of fatalities 
per 10,000 hr. of flying, roughly com- 
parable to the million miles of the other 
curves. 

Allowing that the average pilot flies 
100 hr. a year, the pilot curves can be 
taken as giving the percentage death 
rate among Canadian pilots. It will be 
observed that it runs just around 2 per 
cent, practically at the same level as for 
the average of all American pilots (see 
page 156). There has been steady 
though slow reduction of pilot hazards, 
and during the year just ended notable 
improvement was made both in the 
passenger figure and in the record of the 
light plane clubs. One fatality per 
7,000 hr. of flying, among amateur 
pilots of all degrees of skill, who in 
many cases are able to get very little 
practice, is an excellent record by exist- 
ing standards. 














ass shee G 








168 


FOREIGN TRADE 


HROUGH fair industrial weather 

and foul, the proportion of the 
products of the American aircraft in- 
dustry that goes abroad has been stead- 
ily increasing. Measured by total value, 
and including both military and com- 
mercial production, and parts as well 
as complete airplanes and engines, about 
5 per cent of our total production 
went abroad in 1927, 7 in 1928, 11 
in 1929, and 17 per cent last year. 
Measured in numbers of planes, the 
proportions of combined civil and mili- 
tary production going abroad in the 
four years were 2.5, 3.5, 6, and 10 per 
cent. Relative to its total output, there 
are few classes of manufacture in the 
United States which must regard ex- 
port trade as so important as in the 
aircraft industry, and furthermore ex- 
port trade appears to be an excellent 
fly-wheel for the industry, for its rate 
of growth is, and has been ever since 
1925, exceptionally steady. Even under 
the shocking conditions of last year, 
facing a world-wide financial and in- 


dustrial collapse, export trade dropped 
off less than 6 per cent. 

Although the total volume of exports 
has expanded at a comparatively con- 
stant rate, there has been a constant 
shift both in the geographical distribu- 
tion of the trade and in the type of 
material that enters into it. Some idea 
of the change in nature of the busi- 
ness is given by the curve on page 170. 

Up through 1926, the exports of 
planes were largely surplus war mate- 
rial, and those of engines almost ex- 
clusively Liberties. Average unit 
values were extremely low, never ex- 
ceeding $2,200 for a power plant, and 
unit shipments were sometimes large. 
In 1927 several things happened. The 
American industry greatly expanded its 
facilities, and became interested in find- 
ing export markets for newly increased 
production. A _ succession of notable 
trans-Atkantic flights with American 
equipment gave our airplanes and 
engines a magnificant advertisement in 
foreign markets. A general arousal of 
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popular enthusiasm for aviation created 
new markets in all parts of the world. 
Finally, but by no means of least im- 
portance, the Department of Commerce 
stepped into the regulatory field, and by 
strict supervision of design and con- 
struction annihilated once and for all 
any notion that American aircraft were 
shoddy and subject to flaws. Some such 
idea had been widely entertained abroad, 





Aircraft Exported from United States 








1926— 1927. 1928—— 

No Value No. Value No. . Value No. 
No iice toe 4 2G es Mea} 2 12,650 5 45,075 9 121,428 15 
| SE ee ieee ving ne ee 2 28,000 1 4,183 e 
Germany....... Sao rE ta 8 HSS. Oh Citing” “aig om™ So ayes 1 5,500 1 
ee ee ee ee cg ees | eee 2 84,950 5 
NIE IT ee oa ee 3 ae ee ee 3 
Switzerland...... Sy: rang See Sra ee leer sage 2 4,532 
United Kingdom ae eee 2 12,650 pte. | Se ee aa 3 22,263 3 
Se 2b tote etek; 9 6,116 26 197,021 62 685,712 80 
Mexico and Central America il 79,838 5 32,513 30 317,114 168 
eS Or eet) ak Ee Vers we. Speaadels 3 36,400 4 
DEERE VAS Pease es. the ee 1 8,350 1 9,000 3 
PE oUt Fate. x 4 oo Ps Pv a pee 1 23,844 7 
Salvador..... ar aks ales 1 ee ae OT Sees kg pee 3 
PNA abs Breas... S46 91s «0 : 9 73,650 I 10,001 20 190,133 85 
MN 6 oan, ons se cen ove : 1 2,006 oa 1 2,850 pc 
_ STE" ee ee a ee a ae Z 14,162 a 54,887 5 
South Amerie)... 15 147,173 19 466,615 35 340,452 90 
Argentina... 6 29,038 1 8,875 5 55,052 25 
Brasil... .. 1 50 1 16,239 5 66,340 11 
ER Se PE tnd ee di 1 28,000 7 ee. oo ne Remeron 40 
ss” ame ga Ee Res rt NEL ee ee add ee 2 2 63,890 1 19,250 1 
NN, ote Ue thc he cece tae on, "eee eo eis wee eget Pe. . Beate 5 
| eee ee ein here es roe 7 90,085 8 190,111 24 199,810 7 
Sa bbs ah we. ZY, 4 29,578 4 89,735 18 238,075 57 
Ms Posh Sekine Bis Sk pease ities ih ONT Sees 9 102,175 24 
IS, 65 adie ee hk Seer ir Wied pm eee evans PY Sy eel tii nw eae 11 
baad Wika oe pita oc ceoScc one p Repke > Aatenen 2 49,112 3 63,000 17 
Philippine Is... . 4 29,578 2 40,623 2 34,500 5 
SR cite wk tlie ks te wcoateine o 4 nn ju Ot: eee co ees 4 38,400 
DN et gt gr ae No 4 5,210 3 17,441 8 56,872 4 
RG oder os ws eee ean a 5,210 3 17,441 7 50,872 1 
French Oceania............... ene i ea cet bee ce wend a 1 6,000 1 
Miscellaneous*........... ‘ 5 22,584 1 eT oe Pa 7 
Mba ts. Acero o RS 50 303,149 63 848,568 162 1,750,653 361 





Total 1926- 





1929;-——..  ———1930t—-—. ———1930—_-—. 
Value No. Value No. Value 
252,944 11 142,861 42 574,958 

ead bd) = 3 32,183 
7,500 ee ey ee 2 13,000 
99,219 I 10,800 8 199,969 
ee eee ee 6 33,075 
Oe a are ee 2 4,532 
77,080 7 123,718 15 235,711 
799,353 63 673,776 240 2,361,978 
1,846,816 63 565,560 217 2,841,841 
10,000 2 4,032 9 50,432 
22,761 i oF 5 40,111 
112,353 10 73,044 18 209,241 
27,840 tO ta & See 4 27,840 
1,624,501 45 445,626 160 2,343,911 
akan é 1 6,000 3 10,850 
46,836 5 36,858 17 152,743 
1,647,083 107 1,947,150 266 4,548,473 
375,693 20 233,871 57 702,529 
184,951 21 510,234 39 777,814 
721,750 17 355,090 65 1,292,340 
60,000 2 33,350 6 176,490 
187,237 et AO eee 5 187,237 
115,652 45 794,654 91 1,390,312 
1,013,730 67 1,324,223 150 2,695,341 
528,741 41 935,472 74 1,566,388 
104,600 10 71,064 21 175,664 
291,767 14 301,687 36 705,566 
88,622 1 7,500 14 200,823 
Sintec va dia ee 4 38,400 
14,566 5 160,000 27 254,089 
3,600 DS a bone) 15 77,123 
7,000 ch ad, ae 2 13,000 
73, 366? 2 6,097! 15 102,215 
5,647,858 321 4,819,661 957 13,378,895 


*Miscellaneous figures cover all continents, except in 1929 and 1930. +Exports to countries not given in break-down are included in continental totals. *Unoin 
of South Africa. *Hawaii 
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and foreign competitors had been not 
at all loath to disseminate it. 

In short, everything combined to 
open up new opportunities for the sale 
of newly built planes and engines, and 
in 1927 the average value per unit ex- 
ported was more than twice what it had 
been in 1926, both for aircraft and for 
their power plants. There was a little 
drop in the average value of the engines 
the following year, corresponding to a 
lowering of prices in the United States, 
but on the whole there has been no 
substantial change in the figures from 
1927 to the present day. The slight 
increase in the average value of the 
airplanes exported during the last two 
years has been due to the growing 
number of transport machines sent to 
the West Indies and Latin-America for 
use on the airlines there. The average 
values of the airplanes shipped abroad 
are now about twice as high as that of 
the machines produced for retention in 
the United States. That is not because 
export prices are set higher nor because 





Aircraft, Engines and Parts Exported 





(Total Value in Dollars) Total 

1926 1927 1928 1929 1930 1926-1930 
Canada and Newfoundland... 50,061 448,475 1,403,873 1,764,104 1,209,260 4,875,773 
Mexico and Central America*. 114,535 90,381 419,656 2,400,402 1,126,804 4,151,778 
Ge hos se oeasceeias | 1 weet 211 37,917 17,200 13,348 68,676 
Ne th oa ot a 793 14,888 11,253 29,317 60,184 116,435 
Nx od ile cate ya 85,459 34,458 236,068 1,851,733 609,015 2,816,733 
et RE A } 2 een 990 7,368 4,241 30,419 
or, . 5. sok haa tae 30 4,824 46,699 | 316,650 273,717 641,920 
i sores ae, aes OI: o.o55 5 cte cceeee eae 30,666 4,243 39,794 
Oe TS Pe SOE EN ee ee. 2a 2,850 4,575 6,000 15,425 
Gites tks: 5 sete ky 3,477 25,176 79,321 93,373 116,193 317,540 
Dominican Republic... . . 71 Ee Pes 2,756 1,101 14,551 
EEN Gcicinsipnirawtords. (a) eampntiatas cae 4,558 SUES Fock Seats 36,461 
South America*.............. 234,776 671,232 477,772 2,133,086 3,115,015 6,631,881 
De fs 3 0g 32,869 19,399 93,866 507,885 464,577 1,118,596 
Braail...... 6,544 17,899 113,226 249,094 702,799 1,089,562 
ESE <> epee pew Se: 56,030 222,448 17,443 790,395 692,564 1,778,880 
RG 2 S050 5c. vi cine ped 11,439 67,904 29,732 106,863 55,036 270,974 
WS 5. oo hc OGL Os nga eisr te aa caaee soe eeacs |) Appetien ae 188,267 
PUNE eee ee itl 122,224 343,217 223,505 283,543 1,126,300 2,098,789 
WS Cot 8 tras Swen 5,670 La A 17 38,539 44,591 
ers sche cdainewetiee 1 ~ Atasenad 40 0bt hin. WEEE 1,800 2,042 3,842 
ct Us cae pce 568,107 452,075 807,026 1,431,721 1,287,818 4,546,747 
(| ie Re lh BET Neda, alan Sh i SO tes Be ae ly Sg 99, 103 14,183 34,660 31,878 179,824 
Coenen 802 SS ae Oe 4,848 3,890 1,096 2,062 11,896 
WI. we eeens «antes a FS RE 120 19,345 2,769 175 22,409 
NE OO Se ae Tee ae 3,450 5,475 7,526 69, 162 21,950 107,563 
Ct ees seen 11,016 80,369 208,558 417,940 261,655 979,538 
a) nti hora coon 3,020 3,498 99,834 134,383 44,968 285,703 
NT Tee: 25 19,977 83,195 120,641 162,552 386,390 
is ite on hsb see 250 2,080 1,925 > Eee 13,988 
ee A Pa Ee Re PTS 4,260 8,149 145,355 7,787 165,551 
Soviet Russia in Europe......... 270,739 175,528 155,313 244,740 523,175 1,369,495 
OO RCS & Lia ae Leeming 75 4,100 19,051 49,793 17,534 90,553 
sia tide bait eek dae Be wccckoad 24,366 9,973 18,991 60,368 
Ne 25575 95025 Vek t te. oot eae 10,000 5,482 20,360 6,622 42,464 
Turkey in Europe.............. ie Sons acaders tele pee 8 ee eee 19,855 
United Kingdom............... 272,014 42,717 156,209 =-:1147,691 +=—:148,818 767,449 
SO er i, Oi ine BP ik 50,978 235,747 501,084 1,405,664 1,977,633 4,171,106 
| EL a sg ea Darema Gr taerag boy ene, ae 47,857 227,963 703,829 1,134,646 2,114,295 
Java and Madura.............. 1,217 3,250 67 273,096 277,630 
Ns 2 5 hs 10.« saan diet arse ceed bali etaramenetin vole econ 6,162 15,960 75,683 97,805 
vik oiitie eee 8 Aa gRTN ENG 675 77,819 136,078 448,056 439,915 1,102,543 
Philippine Islands.............. 29,578 41,247 88,130 161,120 19,727 339,802 
I Goat bate cue acne sce 20,345 38,000 39,501 36,501 3,321 137,668 
Say es | os oie Oo eds tae? dnp dees. Ceesnaues Gee bbs. 5 38,000 
RR ALES 8,337 30,455 317,564 185,158 43,695 585,209 
Australia pee atk 7,186 30,455 55,138 19,956 43,204 155,939 
| A MR Um UR i 2 Ra ES ARG: te SOLE eh epee t 256,426 122,694 ........ 379,120 
Wee aes. eo Se ras 13,664 472 15,287 
Africa*. 416 3,979 em Fa 20,834 42,410 67,639 
oo conic cats Spee s > 2 teeta: (detbieie hs dabihes alin GE bin eds He 4,637 
Grand Total.................. 1,027,210 1,932,344 3,926,975 9,345,606 8,802,635 25,034,770 


*Total includes exports to miscellaneous other countries on the continent not included in break-down. 


+Destination of these exporte unknown. 





of any extraordinary quality required 
in the exported machines, but because 
of the predominant réle of transport 
planes and military planes, both very 
high priced, in the export figures. There 
have been relatively few shipments of 
two and three-passenger American 
planes to foreign countries. For Great 
Britain, on the other hand, the DH 
Moth and AvroAvian have been a 
mainstay of the export trade. 

The réle of war surplus, and especially 
of military orders for Liberty engines, 
is again suggested in the curve at the 
bottom of the second column. Engine 
shipments used to go up and down 
irregularly from year to year depending 
on the success that export brokers had 
in trading with some of the European 


and Latin-American governments for 
the sale of used military equipment. In 
1926 a group of orders for Liberty 
engines raised the total number of 
engines shipped to a figure that was not 
beaten until 1929. 

In examining the classification of 
shipments by destination, as shown 
both in the tables and in the curve on 
page 168, the very specialized nature 
of some of the “exports” must be 
remembered. A great proportion of the 
shipments to Mexico and Central 
America and to South America, es- 
pecially the former, have actually been 
a transfer of equipment from one 
hand into the other, and the planes 
have remained in American ownership 
throughout. When an American com- 
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pany, operating an airline in Peru or 
Guatemala with American capital and 
largely with American personnel, ships 
airplanes to itself from the United 
States, they appear upon the export 
records, but it is scarcely rational to 
consider them as constituting foreign 
trade in the ordinary sense. 

Taking that into account, the rapidly 
increasing proportion of our aero- 
nautical exports that goes to South 
America is less impressive than it might 
otherwise be. For 1930 the southern 
continent took 35 per cent of our total 
shipments in value, a proportion only 
once exceeded in the past, and then only 
by virtue of the award of a large mili- 
tary order to an American company by 
one of the South American republics. 

The proportion of shipments to 
Europe fell off again last year, for the 
fourth consecutive time, and the pro- 
portion to Asia increased, also ior the 
fourth time running. It was, in fact, 
Asia that really came to the rescue of 
the American export records last year. 
South American shipments could be 
directly controlled in the United States, 
being paid for principally with capital 
raised in New York, but of the Asiatic 
countries that was true only to a very 
limited extent. Asia’s total consump- 
tion of aircraft, engines, and parts from 
the United States ran more than a half 
a million dollars above that of any 
preceding year and nearly one and a 
half millions above any year before 
1929. China was of course the largest 
consumer, but the Dutch East Indies 
and Japan both had a very substantial 
share. 

Considering individual countries, and 
taking the records over two or three 
vears to damp out the effect of one or 
two large orders, Canada appears as 
the best customer of the American air- 
craft industry, with Mexico, Peru, 
Chile, and China next in order of 
importance, and the Argentine, Brazil, 
Soviet Russia, and Japan coming along 
in the second division. In spite of the 
hostility of our State Department to the 
shipment of any sort of military supplies 
to Soviet territory, a hostility which 
has led to the cancellation of at least 
one important order for military air- 
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craft, Russian trade forms a respectable 
part of the total. It is, however, oi 
smaller relative importance now than it 
possessed in 1927 and earlier, when no 
native facilities for aircraft construction 
had been created,and when large num- 
bers of engines were being taken from 
the United States. In 1926 Russia 
actually took 26 per cent of all Ameri- 
can aeronautical exports, a proportion 
which dropped to a minimum of less 
than 3 per cent in 1929, and rose again 
to 6 in 1930. The Soviets play by no 
means an insignificant part in aero- 
nautical trade, but certainly not a vital 
one. 

A rather surprising feature of the 
export figures has been the small amount 
of business done with Australia and 
New Zealand, countries which have 
generally been among the best con- 
sumers of American manufactured prod- 
ucts, as operating conditions there re- 
semble those of our own prairie states 
much more closely than they do those 
of the United Kingdom. Australia and 
New Zealand take, for example, about 
15 per cent of our annual exports oi 
automobiles and about 8 per cent of the 
shipments of agricultural machinery, 
but they have been coming in for less 
than half of one per cent of the aero- 
nautical exports. Although legal diffi- 
culties are partly responsible, and 
although the Australian government 
has offered heavy inducements to do 
business within the British Empire, still 
it seems that our trade with the British 
antipodes is disproportionately small and 
that there should be good opportunities 
for increasing it. 

The distribution of exports among 
classes of commodities is of course also 
variable from one continent to another. 
For example, Europe still plays a large 
part in the total of aeronautical ship- 
ments, never having fallen below 14 
per cent and averaging about 18 over 
the past five years, but the European 
consumption of completed American 
airplanes is almost negligible, only about 
four per cent of the total in number and 
in value. To put it another way, of our 
total aeronautical exports to Europe only 
about twelve per cent represent complete 
machines (not including their engines 
in the value), while the corresponding 
figure for Canada is about 50 per cent, 
and for South and Central America 
about two-thirds, and for Asia only a 
little less than that. Where aircraft and 
engines and a reasonable supply of spare 
parts are all being shipped together, it 
would be expected that the airplanes 
would account for about 60 per cent of 
the total value, not far from the con- 
dition that exists except in Europe. 
American shipments to that continent 
are made up principally of engines and 
accessories to be installed in European- 
built airplanes. Germany and_ the 
Netherlands are particularly liberal con- 
sumers of American engines, and of 
German imports from the United States 
over the last five years, totaling nearly a 
million dollars, barely one per cent has 
been under the heading of completed 
planes. Taking the world as a whole, 
however, engines shipped without planes 
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are just about counter - balanced by 
planes shipped without engines. The 
total numbers for planes and engines 
run along very close together. 

If airplane exports alone be con- 
sidered, the western hemisphere has 
been taking about 75 per cent of the 
total on the average in recent years. 


B: way of comparison with Amer- 
ican figures some export and im- 
port statistics from European countries 
have been garnered, mostly by the cour- 
tesy of the Aeronautics Trade Division 
of the Department of Commerce. The 
returns show: 


Trade in Dollars 


(Thousands omitted) 


1928 1929 1930 


Exports 6,467 10,539 9,980 
. Imports 
France Exports 
in Imports 
Exports 
Germany. . Exports 
< Kg . Imports 
Netherlands Exports 
sc Imports 1,018 


Great Britain 
” ” 


In the case of the Netherlands the 
large imports are accounted for prin- 
cipally by aircraft engines imported 
from other European countries and from 
the United States for installation in 
Fokker aircraft. 

British foreign trade in aircraft is 
thus seen to run a little (about 10 per 
cent) above that of the United States 
over the last two years, while that of 
France falls a little below the American 
figure. Of course, however, the British 
trade is largely within the British Em- 
pire. In 1928, for example, 43 per cent 
of the British exports went to British 
Dominions and colonies, including Can- 
ada, and 14 per cent to Canada alone. 
In 1929 the corresponding figures were 
52 per cent and 12 per cent. Exports 
to the United States amounted in the 
two years to 3 per cent and 7 per cent 
of the total, while Latin America re- 
ceived 13 per cent in each year. The 
residue, 41 per cent in 1928 and 28 in 
1929, went to Europe outside the 
British Isles and to Asia, Africa, and 
Oceania outside the British Empire. 

French exports are considerably in- 
creased by shipments for French lines 
operating in South America and eastern 
Europe. Aside from that, most of the 
French business is done in military 
planes. 

British exports to Canada exceeded 
those of the United States by 33 per 
cent in 1928 and 59 per cent in 1929, 
and undoubtedly by an even larger pro- 
portion during last year. This apparently 
growing preference for British prod- 
ucts is, however, probably more ap- 
parent than real, for a number of Ameri- 
can firms have started factories or as- 
sembling plants in Canada within the 
past three years, and are playing their 
part within the Canadian industry 
rather than as exporters to a Canadian 
market. 
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MILITARY AND NAVAL 


PPROPRIATIONS for _ the 
Army Air Corps and for naval 
aviation continue the tendencies of past 
years. The Navy got started with a rush 
upon the fulfillment of its five year 
program, and by 1929 was so well 
advanced, and it-was so obvious that the 
Total expenditures program would be carried to completion 
direct and indirect —- on schedule, that appropriations for 
new equipment began to be cut. They 
: have decreased in each of the last three 
~>Jofal direct appropriation years. 
The Army in the meantime had been 
1923 1924 1925 1926 1927 1928 1929 1930 1931 1932 falling behind schedule, and as a result 
was given a steadily increasing appro- 
Aeronautical Expenditures, Army and Navy priation for purchase of airplanes and 
engines. The budget estimate far 1932 
shows the first drop in the Army’s allo- 
cation fur new equipment since 1923. 
For the third successive year, however, 
the Army grant for equipment is above 
the Navy’s, although the Navy had had 
the larger sums available for seven 
years before. 

The Army continues to receive a 
little more for experimental purposes 
than the Navy, and the War Depart- 
ment bill for 1932 shows some further 
increase under that heading. The Navy’s 
allowance for experimental work con- 
tinues at a flat $2,000,000, the level at 
which it has stood for several years. 

The largest change in the appropri- 
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0 - p ation bills for 1932 is in the provision 

Bt BD BA WS 171 1978 1929 1930 193 1932 £ § # £ § §&  § 8 8 EF for new construction at Army Air 

Corps stations. That is almost twice 

Appropriations for Experiment Money for New Planes what it has been in any previous year 
and Development F and Engines since the war. 

Army Air Corps———————————.. Naval Aeronautics——#+-—¥—-_— 








1927 1928 1929 1930 1931 1932t 1927 1928 1929 1930 1931 1932t 
Appropriations—direct, total (incl. salaries 
of civil personnel)!...............+: $17,107* $21,598* $27,681* $33,713* $37,236* $38,685* $22,556* $27,087* $33,218* $32,913* $33,768* $31,821* 
Appropriations—new planes and engines $7,604% $10,488* $13,342* $17,242* $18,987* $16,562* $12,362* $13,447* $16,385* $14,215* $13,034" $11,500* 
Appropriations—experiment and research $2,200* $2,264* $2,200* $2,256* $2,256* $2,310* $1,928* $1,729* $2,000* $2,000* $2,000*  $2,000* 
Appropriations—new construction and 


Re ee eee $300* $1,063* $1,737* $3,598 $2,724* $5,939%% _.... $1,862* $895* $1,248* $1,149* $977* 
Expenditures—total, direct and indirect $45,225* $53,868* $58,771* $69,012* .......  ....... $48,282* $44,143* $50,502* $50,787*....... ea wenes 
Total personnel at end of fiscal year: . 

as chess nein Se cas 8 OSs 1,019 1,086 1,143 RET Geeeees shecsee 677 737 843 ae Pore 

ES ne Ce eee 9,275 10,311 10,921 SENS becctes® coteores 4,425 11,421© = 11,642 WE wo ctois.c Nett’ 
Flying personnel at end of fiscal year... . . 846 908 992 Se aeey CRerer er ee 649 695 776 ee. tise 

Officer pilots, total................... 779 868 958 ER thn cc tease 527 527 582 ey a. a vs 2 

oa SS |S eae rae rae Sa «teed. usbbathe oD iewes wt Aeehae! Sbbigtch  gauedaw 472 466 520 NP adh Siestd-* owes - 
Marine Corps...... ee RES ga PR pO PT BR GR Tice RGSS ORD 55 61 1 62 EP SRE PS 
Enlisted pilots, total. . ae “ 67 40 34 blip kg Sats Bear ir sere ake 122 168 194 ‘ 
ST Dae Si ee line ce Once cc kh” lee tel AR OAvaLe (sea ae. ChE ade cetanses 108 141 170 BR is wasne 
PS ah. Es. enavk’ Seow “I ob back. pitewases < ee eb ae o Sesge ech Sa bireee 14 27 24 Ee 
Students graduated from flying schools 

CIE RE io ivecitestens ea 84 135 159 kc cork: ape n ews meee 113 107 gE ea axts 
Number of planes on hand*............. 1,235 11045 =1,1515 RINE doweciedeccmne 807 946 Ee Le nticsareibcieian 
Airplanes purchased during fiscal year... . 315 491 432 418 | gener tae 297 313 WEP: nesakee Hiwetehss 6 
Flying hours during fiscal year........... 140,909 182,903 263,381 325,273 370,000f ....... 103,391 137,289 203,198 264,788 288,000+ ....... 
Reserve officers enrolled and qualified as 

ID ives 5has bas Whe eck Cae vee He 3,699 3,545 3,161 RN cde ck faves tee hence Sake he eis ed ee eee Sse soe er le de 
Reserve officers doing periods of active , 

duty during year.................... 1,273 2,243 1,404 CG otek e see cena’ (dees oes Weer dees eke ie ate! mild OX. ee nls 


*Thousands omitted. ?Estimates. 'Excluding planes for Reserve Corps and National Guard up to 1930. *Including new construction of buildings (on which see 
note below). ®This item previously carried as part of Air Corps Bill, but listed in 1932 under general army construction. ‘Actual date for these figures ranges from 
July 1 to Dec. 31, usually October 1. Both figures include Reserve planes. * June 30. ‘Increase largely due to commissioning of aircraft carriers Saratoga and J.exington. 
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Flying Hours by Fiscal Years 


HE number of planes on hand for 

the Navy has risen during the past 
year to above 1,000, the level set in the 
five-year program bill of 1926. Not all, 
however, are “useful” within the mean- 
ing of that act. The Army’s total is still 
about 25 per cent below the figure ot 
1,800 provided by its program. 

Although considerable headway was 
made toward overcoming the personnel 
shortage in naval aviation during the 
past year, the number of Navy and 
Marine Corps pilots is still about 10 
per cent below the number of planes. In 
the Army, on the other hand, there are 
about 15 per cent more planes than pilots 
reported. 

Flying activities continue to expand 
steadily, and the accident rate is being 
reduced with equal steadiness. The 
Army gets about 20 per cent more flying 
time than the Navy, and this year the 
combined figure for the two services is 
close to 1,800 hours a day. In both 
services the accident rate has been 
roughly halved in the last three years. 
The Navy’s safety record in 1930 was 
so spectacular that a continued annual 
improvement was hardly to be hoped 
for, but for the first six months of the 
vear 1931 the Navy figure remained 
considerably better than for any vear 
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previous to 1929. This year it is the 
Army that is showing a remarkable 
jump in safety, and for the first time 
since 1925, the Army’s fatality rate is 
definitely below that of the seagoing 
service. 

The accident rates plotted on this 
page are directly comparable with the 
curve of pilot fatality rate on page 156 
to show the relative hazard of military 
and commercial flying. The million 
miles which is taken as the basis in the 
one case is substantially equivalent to 
the 10,000 hours used in the other. The 
air transport pilot fatality rate per unit 
of operation has been below the average 
for the Army and Navy in every year 
since 1921, usually by from a third to 
a half. 


N o European country publishes data 
on military operations with any- 
thing like the same completeness as 
characterizes the reports of the United 
States Army and Navy. For a number 
of countries, in fact, it is impossible to 
get any information at all, but a few 
partial figures have been secured, some 
of them official releases by the govern- 
ments concerned, others unofficial ap- 
proximations. Most governments are 
particularly loath to give any accurate 
information on the amount of flying 
done, but the total of hours for the Royal 
Air Force during 1930 has been credibly 
estimated at 300,000, that for the French 
air force for about 250,000, and that for 
the Dutch Army and Navy for about 
35,000. Official releases show about 
5,000 flying hours last year for the 
Danish air force, 17,400 for that of 
Sweden. On the basis of those figures, 
the American Army and Navy are get- 
ting more flying time than the forces of 
any other two countries combined. 





Fatal Accidents Per 10,000 Flying Hours 


Fiscal Years 





_— 
1922 1923 1924 


p\. eer orr TORE eee 3.68 5.02 2.35 
RPE TONE eee ee 2.76 3.42 1.87 


*First 6 months. 
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1198..-1.73 23.90. 2.37 4.69 1.24.°O.53 
2.35 1.56 1.84 1.38 0.89 0:53 *0.90 
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Data on numbers of aircraft and of 
pilots are about equally difficult to se- 
cure. The Royal Air Force had 790 
aircraft in the “first line” at the end 
of 1930, which would probably indicate 
a total of about 1,800 machines owned 
by the British service, including those 
used for training. The Royal Air Force 
has 2,400 qualified pilots among the 
commissioned officers and 316 enlisted 
pilots, with 1,136 qualified pilots in the 
reserve. The proportion of enlisted 
pilots is not far from that in vogue in 
the American services. Of the total 
number of officers in the R.A.F. 73 per 
cent are qualified pilots, a proportion 
somewhat lower than that for the Army 
Air Corps. The difference is no doubt 
accounted for by the fact that the R.A.F. 
is an independent force and has its own 
ground services to do for it certain work 
done in this country by bureaus of the 
War Department not connected with the 
Air Corps. 

The Dutch Army and Navy havesap- 
proximately 280 airplanes, while in the 
Swedish service the number of planes 
cannot be determined, but there are 534 
qualified pilots, including reserves. 
France and Italy give out no figures 
whatever, but indirect evidence indi- 
cates that France has about 2,800 serv- 
iceable military airplanes (including 
training machines). 

Accident information is still harder to 
find, but an official report on the number 
of accidents and number of fatalities is 
freely made by the Royal Air Force. 
Based on the assumed total of flying 
hours already given, the British total 
of 46 fatal accidents in the service dur- 
ing 1930 appears to amount to about 
1.5 fatal accidents per 10,000 hours, or 
about 70 per cent higher than the recent 
average for the American Army and 
Navy. France is reported to have 67 
fatal accidents in military and naval 
aviation in 1929, a rate of about 2.8 per 
10,000 hours. There is no year-by-year 
report for Japan, but the average fatal 
accident rate there from 1921 to 1929, 
inclusive, is given as about 2.6 per 
10,000 hours,—an exceptionally low fig- 
ure over that period. The volume of 
flying activity worked up to about 100.- 
000 hours a year by 1928. The Swedish 
operations are of course hardly extensive 
enough for a single year’s figures to 
give a useful average, but for the last 
year the fatal accident rate in Swedish 
military aviation was 1.14 for every 
10,000 hours. 
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Foreign Subsidies and 


Appropriations 
(Thousands of Dollars) 
Direct Total Total 
Trans- for Civil for all 
port Aero- Aero- 
Country Year Subsidy nautics nautics 
North America 
Canada....... 28-29 3,345! 5,042 
29-30 3,658? 5,605 
30-31 a ae 
South America 
Mexico....... So sos OO a Seas 362* 
Argentina... 29-30 Rane 5 
Europe 
Austria..... 30-31 325 aE re 
Belgium....... 28-29 170 595 7,245 
29-30 445 1,430 11,430 
30-31 ae eee ae AS ae 
Czechoslovakia 29-30 350 993 2,743 
30-31 540 1,075 3,695 
Denmark. ... 29-30 93 357 570 
30-31 93 402 
Finland. . a 28 582* 
29 ieee AS 758* 
30 47 a} a eawe 
31 ene ef cee 
France... .. 28-29 4,500 OSM... : 55 
29-30 6,890 7,316 42,516 
30-31 8,040 9,291 78,191 
31-32 8,400 9,400 79,000 
Germany .. 29-30 4,650 10,6404 10,640 
30-31 4,530 10,460 10,460 
oe ee ee 10,240 10,240 
Great Britain.. 28-29 1,300 2,761 96,000° 
29-30 1,660 2,763 95, 100° 
30-31 2,080 3,386  101,8005 
C—O NR re ap 168* 
Hungary...... 29-30 Sasa 
30-31 ns a Nos cs 
Italy...... 28-29 2,530 2,600 36,750 
29-30 2,750 3,140 36,750 
30-31 Fees nl Seca 37,700 
Jugo-Slavia.... 28-29 88 98 3,260 
29-30 70 Meret 
Netherlands. . . 28 240 326 1,300 
29 370 482 1,355 
30 400 598 1,571 
31 "eg ee 
Polan@.....:.. 2@-36)-2.% 729 2,819 
29-30 147 ie 2,600* 
30-31 147 
Roumania. . 28-29 SOR. Griviegs : 
} eee a 1,530* 
30-31 325 228 Er eres 
Russia... . SP eis : Tene ad 16,425 
Spain...... eee eo eee 3,590* 
29-30 Me shes wee 9,330* 
Sweden....... 29-30 134 168 2,30 
30-31 160 205 2,675 
31-32 160 eer 
Switzerland.... 28-29 Me 3 oles de 375* 
29-30 ee eS 381* 
30-31 a Sa Sad 
Turkey........ 29-30 632 
Africa 
S. Afr. Union.... 28-29 39 39 671 
29-30 39 39 660 
Asia 
Ines = 3-38 kd: s 193 8,507 
29-30 128 865 4,815 
Japan. . 28-29 Oe. ‘spades “ancens 
29-30 be) eee 
Oceania 
Australia... ... 28-29 338 486 2,166 
29-30 1,220 3,300 
New Zealand... 28-29 ew oy oe 211* 
29-30 36 294 


*Military only. 4 Also $400,000 paid to air mail 
contractors. ? Also $1,200,000 paid to air mail con- 
tractors. * For this year only including expenses of 
technical, meterological services, etc. ‘* Including 
supplementary budget and allowance for effect of a 
loan to hufthausa, later to be paid off by the govern- 
ment. § Including appropriations in aid from other 


departments than the Air Ministry. 





COMPARISON of aeronautical 
expenditures has been made in 
tabulated form, but it requires some 
little explanation. There are many gaps 
which could not be filled even after 
study of all the records available in 
this country. It is impossible to secure 
strictly comparable figures for parallel 
listing for the various countries. The 
definition of the term “subsidy” varies 
from place to place. Still more variable 
is the determination of what should be 
included within the appropriations for 
civil aeronautics. In France, and in a 
number of other countries to a lesser 
extent, there are general services which 
have both civil and military functions 
and which can not be split up between 
the two. 

In general, the attempt has been to 
include charges for the regulation of 
aircraft, for airway development, and 
for research bearing exclusively on civil 
employment of aviation. In short, the 
items have been set as nearly as possible 
in paral.el form with those of the budget 
of the Aeronautics Branch of the De- 
partment of Commerce. It is not always 
possible to make such a separation, how- 
ever, and in some cases meteorological 
services and other auxiliary expendi- 
tures are included. Very special cases 
are those of Germany and Austria, 
which are prohibited by treaty from 
having any military air force, and which 
must, therefore, charge all their aero- 
nautical expenditures to the civil divi- 
sion. In Germany a large amount of 
miscellaneous research, developmental, 
and administrative work that would be 
carried in any other country by the 
Army or Navy has to go down as civil 
expenditure. 

The factor of purchasing power of 
money has a less serious effect on the 
comparability of these budgets than it 
did a couple of years ago—practically 
all currencies now being stabilized, and 
violent fluctuations in purchasing power 
having disappeared. 

To show what the several countries 
are getting for their money in the way 
of air transport operation, the curves 
at the bottom of the page have been 
drawn. 

Both the direct subsidies to the trans- 
port companies and the total expendi- 
tures on civil aeronautics have been 
plotted. The figures used do not ex- 
actly correspond to those in the table 
in some cases, as a certain proportion 
of the aeronautical expenses of non- 
aeronautical departments, and particu- 


FOREIGN 


ACTIVITIES 


larly those for meteorological service 
along airways, have been counted in. 
In the case of the United States the 
figure plotted as the total governmental 
outlay on civil aviatfon includes the 
appropriations of the Department of 
Commerce, the Post Office Department’s 
deficit on air mail, and the Weather 
Bureau’s airway work. 

Total expenditures of course have 
little significance unless they are con- 
sidered in terms of population, or area, 
or wealth, or volume of activity. 

In the lower curve both direct sub- 
sidy and total civil aviation expenditure 
are given in terms of dollars per 
equivalent passenger-mile of traffic, 
taking a ton-mile of express or mail 
as equal to ten passenger-miles. It is 
the traffic actually handled, not that for 
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which capacity is provided, that is used 
in its calculation—so that if it appears 
that the government is spending 
cents per passenger-mile on civil avia- 
tion where the passenger fare is only 
five cents, the contribution of the gov- 
ernment is ten times that of the patrons. 
In the past it has been conventional 
to reduce these subsidies to dollars per 
mile flown for purposes of comparison, 
but transport airplanes vary widely in 
size, and that course was somewhat 
unfair to the large machine. 

The French and German contribu- 
tions to civil aviation vary relatively 
little from year to year, the former 
running at about 60 cents and the latter 
at about 50 cents per passenger-mile, 
with direct subsidies of 40 cents and 20 
cents respectively. The curve for the 
United States, and to a somewhat lesser 
extent that for Great Britain, shows 
steady progress towards self-support. 
In 1926 the direct contribution of the 
government to American civil aviation 
as expressed by the transport lines was 
50 cents per equivalent passenger-mile, 
or $5 per ton-mile. In 1928 it was 
down to 37 cents, and now it has 
dropped below 17. In the meantime, 


the British figure had been running 
along very closely parallel to the 
American one, or in general a trifle 
higher, until last year. In 1930 it 
turned up to 34 cents per equivalent 
passenger-mile, from a minimum of 27 
in 1929. In other words, in proportion 
to the amount of transport operation the 
government of the United States is 
spending just about one-half as much 
as the least liberal of the three European 
nations leading in transport flying, and 
the gap between our own figures and 
the European ones is widening. Al- 
though no curves have been drawn for 
Italy and the Netherlands, their ex- 
penditures have been calculated for the 
single year 1930. For Italy, the result 
is roughly 40 cents per equivalent pas- 
senger-mile, between Great Britain and 
France. The Netherlands, with com- 
paratively little pioneer airway con- 
struction to do at government expense, 
make the best showing of all—seven 
cents spent on civil aviation for every 
passenger-mile in 1930. The operations 
of the K.L.M. have of course long been 
famous for economy, and the line has 
frequently been quoted as more truly 
“commercial” than any other in Europe. 
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UTSIDE of the United States, the 
general volume of air transport 
operation and traffic show only a rela- 
tively slow change. Most of the leading 
European states, and especially France 
and Great Britain, are at the same time 
spreading out their activities and con- 
centrating. They are spreading geo- 
graphically, but concentrating upon a 
few main lines. So it appears from 
the preliminary figures that in both of 
those countries there was a slight drop 
ot mileage in 1930, as compared with 
1929, yet in both cases new lines of 
inter-continental scope were being oper- 
ated. In France the volume of traffic 
increased by from 10 to 15 per cent in 
the last year. In Germany there has 
been practically no change since 1927 
in total magnitude of operations. Great 
Britain has been virtually static, so far 
as these simple totals express the con- 
dition, for three years, all British effort 
having been concentrated on preparation 
of new Empire air routes, such as the 
one to South Africa. Italy continues to 
develop rapidly, having made about 40 
per cent average gain during 1930. 
The Dutch lines, like most of those of 
the small European countries, show 
advances of 20 per cent or less. No- 
where else is there anything to match 
the development in the United States, 
where the average gain on mileage and 
on traffic has been about 80 per cent 
over 1929 and about 300 per cent over 
1928. The operations of five European 
countries, France, Germany, Great 
Britain, Italy, and the Netherlands, 
make up about 70 per cent of the total 
for the world outside of the U. S. 
In 1930, for the first time, the trans- 
port mileage in the United States, and 
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also the passenger traffic, exceed the 
total for all the rest of the world as 
well as it could be estimated. In the 
case of passenger traffic the margin is 
a very handsome one indeed, the United 
States having almost two-thirds of the 
world’s total volume. Rather curiously, 
since America was the country of air 
mail pioneering, the express and mail 
traffic were relatively much less im- 
portant here in 1930 than the passenger 
business, and the total volume of Ameri- 
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can express and mail business, in ton- 
miles, was about 7 per cent less than 
for Europe and the rest of the world. 
Eight or nine years ago there was more 
air mail and express activity in North 
America than everywhere else put to- 
gether, but in recent years there has 
been a relatively more rapid gain in 
Europe than in the Western Hemis- 
phere. 


HE figures on regularity and re- 
liability of service, on frequency of 
forced landings, and on “commercial 
efficiency” as shown by the proportion 
of the available space in the cabin that 
is occupied by passengers, that were 
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given in last year’s statistical issue are 
being omitted this time. The methods 
of calculating such factors as regularity 
vary so widely among the different 
countries that comparisons are likely to 
prove misleading or unfair. The same 
is true of “commercial efficiency,” for 
in some countries a very large number 
of passengers are carried on passes, 
and counted among the total traffic. As 
for frequency of forced landings, it has 
been called to our attention by the offi- 
cials of Imperial Airways that the fig- 
ures given under that heading last year 
for British aviation really pertain to 
the total of unscheduled landings. They 
included trips on which the machine 
returned to its starting point because of 
weather, and were not limited to forced 
landings in the ordinary sense. The 
average for Imperial Airways during 
1930 was one actual forced landing, 
outside of a regular flying field and due 
to mechanical reasons, on every 189,514 
miles on European services, one for 
every 529,000 miles from the route to 
India. There are no American figures 
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directly comparable with these, nor any 
from any other European country. 

Subject to the notations already made 
about the uncertain significance of some 
of the figures, it appears that regularity 
of performance remains about constant 
or improves very slightly from year to 
year on European lines, while commer- 
cial efficiency is tending to increase. 
This last tendency is especially note- 
worthy, since the proportion of passen- 
gers riding on passes or at reduced 
rates is certainly falling off, and the 
increase in the proportion of airplane 
capacity occupied by paying passengers 
is even larger than at first sight appears. 
During the past year the percentage of 
total load capacity used, taking both 
passengers and freight and mail capac- 
ity into account, was 58 per cent on the 
European. services of Imperial Airways, 
54 on the German lines, and was very 
close to 50 per cent on both the Dutch 
and British operations to southern and 
south-eastern Asia. 


W: naturally look first at the table 
of airports, airplanes, and licensed 
pilots in the various countries of the 
world to see how the figures for other 
lands compare with those for the United 
States. There is nothing to disturb us 
in the comparison. The United States 
and Canada are not so far beyond all 
competition with the rest of the world in 
aeronautical development as they are in 
the manufacture and use of highway 
motor vehicles, but we are still well 
ahead of all rivals. The United States 
alone has almost four times as many 
automobiles as all the rest of the world 
outside of Canada. For civil airplanes, 
the ratio is two to one instead of four 
to one. For qualified civil pilots almost 
exactly the same ratio holds, more than 
two-thirds of the world’s licensed pilots 
being in the United States and Canada. 
Curiously enough, the proportion is still 
the same for civil airports, the English- 
speaking countries of North America 
again having just a little over two- 
thirds of the world’s supply. 

Turning to the comparison of indivi- 
dual countries, it is surprising to find 
that the largest number of civil planes 
is licensed in France, for the French 
people have not had the reputation of 
being great users of aircraft of private 
ownership. An explanation is found in 
the lavish equipment of French trans- 
port lines, and especially those operating 
outside of France. The planes in use by 


the French transport companies out- 
number, by nearly two to one, the total 
for all the other transport lines of 
Europe, and they outnumber by just a 
third the transport planes in the United 
States, where there is approximately six 
times as much operation as in France. 

Germany is second in order, Great 
Britain third, and Italy fourth on total 
numbers of planes. On per capita 
ownership France still leads, with Great 
Britain second and Germany third 
among European countries, but none of 
them reach the standard of the United 
States, Canada, or Australia. Per capita 
ownership in the United States, in fact, 
is about three times as high as in any 
European nation. 

It is rather interesting to compare 
figures for airplanes in service with 
those for automobile registration. That 
is, perhaps, the best indication of the 
relative degree of acceptance of the air- 
plane, with or without direct govern- 
ment encouragement, for it takes into 
account such factors as national wealth 
and the mobility of the population. 
Where a people buy automobiles but do 
not buy planes, there is something 
fundamentally wrong either with the 
attitude of their government or with 
the efforts that have been made to ex- 
ploit their aeronautical market. 

In the United States there are ap- 
proximately 2,400 automobiles for every 
airplane. In Canada the ratio is 2,100. 
In France, thanks to generous govern- 
ment support of the transport lines, it is 
only 870, in Germany 500, in Great 
Britain 1,100, in Italy 270. In Japan it 
stands at 300, lower than any other large 
country except Italy, and in Australia 
2,000. It is rather surprising to find 
that the ratio of airplanes to automobiles 
is highest in the European countries, 
where surface transportation iis very 
well organized and where most travel is 
over comparatively short distances 
within the easy scope of a highway 
vehicle. That it is so, in spite of the 
inherent difficulties with which flying 
has to contend, reflects both the effect of 
liberal government support of private 
flying and a very general air-minded- 
ness, of a very practical form, among 
sportsmen. The records made in 
Germany and Great Britain are parti- 
cularly remarkable, since in those 
countries there is no direct govern- 
mental assistance to private ownership. 

The pilot figures by individual 
countries present little of novelty. 
Taking the world as a whole, it is the 
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general rule that the pilots exceed the 
civil planes in number by 50 to 100 
per cent, the apparent surplus of pilots 
in the United States being just about 
equal to the average for the rest of the 
world. No German statistics can be 
obtained, but aside from that the prin- 
cipal European countries rank in the 
same order as on plane licensing. The 
low figure for Italy is probably ex- 
plained by the use of a great proportion 
of the country’s civil aircraft by reserve 
officers, who do their flying in semi- 
military status and do not need to hold 
civil licenses. 

Although the municipal airport move- 
ment was just started in Great Britain 
within the past couple of years, and 
although British municipalities have not 
raised money by borrowing for airport 
purposes with any such freedom as has 
been common in the United States, the 
country is already very well supplied 
with airports in proportion to its area. 
Of course the British Isles are so thickly 
settled that only a small proportion of all 
the possible municipalities need to sup- 
ply airports in order to get one every 
fifteen or twenty miles. Only in the 
northeastern United States are prepared 
landing facilities spotted in as thickly as 
in Great Britain. 

Cuba stands next in order of all the 
countries of the world in profusion of 
airport facilities. Germany, Belgium, 
and the Netherlands come very close to 
the average for the United States, about 
2,000 sq.mi. per field. No other country 
shows better than 4,000, although ii 
military and auxiliary fields were to be 
taken into account the standard would 
be raised and the order somewhat 
changed. France, for example, would 
then outrank Germany, and both the 
Netherlands and Cuba would come very 
close to Great Britain, with around 600 
sq.mi. per field in each case. Consider- 
ing the low density of population in 
many parts of the United States, our 
airport development is at least up to the 
highest standard set by any other 
country. In proportion to the popula- 
tion we have many more airports than 
any of the nations of Europe. 

Figures on civil aircraft production 
are very hard to get for most countries. 
Only Great Britain and Germany among 
the leading European powers give out 
anything that is at all authoritative. For 
the rest of the world, except in a very 
few cases, it is ncessary to depend on 
rough estimates or to take a single 
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figure including both military and civil 
construction. Some of the figures for 
the smaller countries may be far afield, 
but they are the best that could be 
secured. It is at least clear that, outside 
of the United States, Great Britain is 
first among the producers of non- 
military aircraft, Germany second, and 
France third. That is of course a rating 
by numbers of machines built. The 
order might be somewhat modified if 
the total value of the production were 
used, but approximations to that would 
be even more difficult, in fact almost 
impossible, to secure. 

The United States does not enjoy 
quite so high a relative standing on 
production of aircraft as on operation, 
but it still has a substantial majority, in 
fact about 60 per cent, of the world’s 
total for 1930. Since the depression in 
the aircraft industry was more seriously 
felt in the United States than elsewhere 
or, to put it conversely, since the 1929 
boom rose more quickly to a higher 
peak, our proportion of total civil 
production in 1929 would probably have 
been about 75 per cent. 


T HE accident figures given in the table 
at the bottom of the opposite page 
are considerably amplified over those of 
a year ago, thanks to assistance from 
various official quarters, and especially 
to the industry of M. Henri Bouche, 
editor of L’Aéronautique, in collecting 
accident experience in French transport 
ever since the war. The averages have 
spread out considerably. A year ago 
the five-year records for Germany, 
Great Britain, and the United States 
were on almost an exact par. At the 
end of 1930, however, the United States 
has gained a good lead over both of 
those countries on the long-term aver- 
age, and a still better one over France. 
The figure for the Netherlands over 
seven years average is slightly below the 
four-year return for the United States, 
a remarkably good record, but still one 
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which covers only a very limited volume 
of operation. The Dutch airlines have 
gone on for the last four years with no 
fatal accidents at all, but the total 
passenger traffic during that time has 
been only about equal to the total for the 
United States during the last fortnight 
of 1930 and the first six weeks of 1931, 
in which period there have also been 
no fatalities here. 

Several of the smaller countries of 
Europe, including Poland and Sweden, 
report long periods of entire freedom 
from accidents, in some cases running 
back to the beginning of their air trans- 
port history, but the magnitude of their 
transport operation is too small to make 
it fair to take any averages for compari- 
son with the figures of the great powers. 

Although the accident rate obviously 
is not unconnected with the efficiency 
of the operations, it cannot be taken as a 
direct and exclusive measure of their 
quality. In some cases where there is a 
large amount of flying over sea or over 
desert or over jungle the opportunities 
for fatal crash are exceptionally great. 
French airlines, for example, probably 
work on the average under conditions 
more difficult than those of most other 
European countries. 


HE British light plane clubs have 

had a sharper increase in member- 
ship in 1930 than in any previous year. 
Much of the membership, however, is 
associate and non-flying, participating 
only for social or patriotic reasons. 
Data on the number of members having 
acquired licenses have not come to hand 
for 1930, but up to 1929 the total had 
reached 750 and was increasing about 
200 each year. The clubs have been of 
great value in attracting the interest of 
a particularly desirable group who 
could hardly have been feached other- 
wise, but the volume of flying is not 
impressive in the aggregate. In 1929 
it attained only about 2 per cent of the 
amount of miscellaneous flying in the 
United States during the year, and it 
has never exceeded 30 hours per pilot 
member per year. 

Although the light plane clubs have 
done only comparatively little flying, 
they have been an important factor in 
encouraging private ownership. At the 
end of 1929 the British clubs owned 
only 85 planes, but their membership 
included 196 private owners, almost all 
of whom, had first become interested 
and learned to fly upon the clubs’ 
machines. 
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FLIGHT TEST ON THE FRIEDL 
EXHAUST VALUE COOLING SYSTEM 
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Cross-section drawing of Friedl 
exhaust valve installed in engine 


ONSIDERABLE interest has been 
aroused among operators ‘of air- 
cooled aircraft engines by the results 
of a series of tests made by the Boeing 
School of Aeronautics on a new system 
for cooling exhaust valves developed by 
Ralph Friedl, refrigeration engineer of 
Oakland, Cal. The new valves were in- 
stalled on a number of standard air- 
cooled engines used in regular student 
training, and after several hundred 
hours of flying, there was no evidence 
of exhaust valve trouble, and engine 
performance had been notably improved. 
In the case of a standard Boeing 40-B 
mail plane equipped with a Pratt & 
Whitney Wasp engine, the full throttle 
engine speed on the ground was in- 
creased by 90 r.p.m., and in the air by 
125 r.p.m. above the performance deter- 
mined with standard valve equipment. 
The speed of the plane was increased 
3 mp.h. at full throttle, climb perform- 
ance was materially improved, and the 
acceleration of the engine was quicker 
and more positive. It was noted also 
that exhaust noise was decreased, and 
that flame in the exhaust stacks was 
practically eliminated. The new system 
replaced the conventional exhaust col- 
lector ring and resulted in a saving of 
weight of 564 Ib. 
In the Friedl system the exhaust 
valves are cooled by a flow of air 
through the hollow stem of the valve. 


The cooling air enters the valve stem 
at the tappet-end and is discharged into 
the cylinder exhaust port immediately 
under the head of the valve. The con- 
struction of the valve and the arrange- 
ment of the air passages are clearly 
shown in the accompanying sketch and 
photograph. It is to be noted that the 
holes in the tappet-end of the stem have 
a smaller cross sectional area than the 
bore of the valve stem, and also that 
the combined area of the cooling air 
exhaust ports under the head of the 
valve is greater than the cross-sectional 
area of the bore. This relationship of 
areas is important as the induced air is 
continually expanding on its way 
through the valve stem. This expansion 
absorbs consdierable heat and is im- 
portant in the cooling of the valve. 

In order to induce a positive flow of 
cool air from the tappet-end to the head- 
end of the valve, a difference in pres- 
sure must be maintained between those 
two points. This is accomplished in the 
Friedl system both by increasing the 
normal pressure in the rocker box (from 
which the cooling air is drawn), and 
by lowering the pressure in the engine 
exhaust port. A small air scoop at the 
top of each rocker box provides positive 
pressure at the tappet-end, and an in- 
dividual Venturi exhaust stack mounted 
on the cylinder exhaust port provides 
the suction required under the head end 
of the valve. Tests have indicated that 
at a flying speed of approximately 100 
m.p.h., it is possible to maintain an 
average vacuum of 12 in. of water in 











Construction, and appearance of 
valves after test; left, exhaust 
valve sectioned to show air pass- 
ages; center, appearance of Friedl 
exhaust valve after test run of 45 
hr. (unretouched); right, intake 
valve taken from same cylinder 
after same test run. (color indi- 
cates intake valve ran hotter than 
exhaust valve in same cylinder.) 
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Installation of venturi exhaust 
stacks on radial engine 


the exhaust passage despite the dis- 
charge of the exhaust gases into the 
manifold at every fourth stroke of the 
cycle. Seventy-five per cent of the time 
(or during that portion of the cycle 
when the exhaust valve remains closed), 
the cooling air is free to flow through 
the valve stem from the rocker box to 
the head-end. When the exhaust valve 
is opened, however, the pressure in the 
exhaust passage rises considerably, but 
there is no evidence of back pressure 
in the valve stem itself as the air dis- 
charge openings under the valve head 
are so arranged that advantage is taken 
of the high velocity of the gases passing 
them to maintain a negative pressure 
in the valve stem. Aside from their 
primary purpose of assisting valve cool- 
ing, the, Venturi type exhaust stacks 
have resulted in improvement in engine 
performance due to the more complete 
scavenging of exhaust gases. 

Extreme temperature differences 
which would result from the impinging 
of cold air on highly heated metal with 
the resulting tendency toward valve 
warpage are avoided due to the fact that 
the cooling air enters at what is nor- 
mally the coolest portion of the valve 
and progresses through the stem toward 
the hottest parts. It has been found that 
a constant temperature reduction takes 
place throughout the valve and tests 
have shown that it is practical to oper- 
ate an engine indefinitely at full throttle 
without danger of exhaust valve trouble 
due to overheating or warping. In fact, 
extended operation tests have shown 
that the valve temperature never ex- 
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ceeds 1,000 deg. F. It will be noted also 
that the cooling air leaving the valve 
is directed against the valve seat and 
materially aids in regulating its tem- 
perature. The possibility of overheat- 
ing a valve due to the plugging of air 
passages by particles of foreign material 
is remote, as all passages are of ample 
size, and the constant oscillation of the 
valve would tend to dislodge any par- 
ticles that found their way in. 

Exhaust valves have been taken from 
an engine after 45 hr. of operation with 
the valve head still showing sufficient 
polish so that a reflection could be seen 
in it. At one time a plane whose engine 
was equipped with the Friedl valve cool- 
ing system was accidentally flown into 
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the cold waters of San Francisco Bay 
with power full on so that the cold salt 
water was instantaneously sucked into 
the cylinders. When the engine was 
raised and examined it was found that 
the valve showed no evidence of warp- 
ing or damage of any sort. 

Friedl valves are manufactured by the 
Aerochrome Engine Valve Company, 
Ltd., of Oakland, Cal., under patent No. 
1,726,217 issued to Ralph M. Friedl, the 
inventor. The valves are available to 
any engine builder who wishes to in- 
stall the Friedl cooling system under 
license arrangements or they may be 
built by the engine makers themselves. 
—T. Lex, Jr., general manager, Boeing 
School of Aeronautics. 


AND DESIGN PROGRESS 


N the January, 1931, issue of Avia- 

TION, the performance formulas de- 
rived by Edward P. Warner in 1922 
for estimating the maximum speed of 
airplanes were discussed with rela- 
tion to the performance of present day 
machines. In the present article his 
formula for the calculation of absolute 
ceiling in terms of wing, and- power 
loading will be similarly treated. 

The absolute ceiling for any airplane 
is that altitude at which the power re- 
quired for level flight is equal to the 
power available at the propeller. Ceil- 
ing formulas are necessarily somewhat 
more complex than formulas for the es- 
timation of minimum or maximum speed 
as they involve airplane weight, power, 
and area, and must also take into ac- 
count the rate at which engine power 
and air density drops off with increasing 
altitude. A theoretical study of these 


10 





relationships led to a general equation 
of the form 


K, 
ily 7 
PNS 
where H is the absolute ceiling in feet; 
W the weight of the airplane in pounds ; 
P the available horse power; S the area 
of supporting surfaces in square feet; 
and K, and K, are constants which must 
be determined experimentally. For this 
purpose ceiling data for some 48 air- 
planes of widely varying types were 
obtained and plotted against the ex- 


H = K, log, (1) 


pression | a using semi-logarithmic 


paper. A line was drawn which best 
fitted the distribution of points plotted, 


20 


H- Absolute Ceiling -1,000 Ft. 


Fig. 1: 


Airplane Loading vs. Absolute Ceiling (data of 1922) 
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and the mathematical expression for 
the curve was calculated. This yielded 
values of 40,000, and 88 for K, and K, 
respectively. Substituting in Equa- 
tion 1, the formula for absolute ceiling 
in terms of wing, and power loading 


becomes: 
_ 8 — 
Ww Ww 
FwS 


Fig. 1 showe the distribution of the 
1922 ceiling data, and the resulting 
curve. The dotted lines above and be- 
low the solid curve represent a limiting 
variation of plus or minus 10 per cent. 
The average error of the points plotted 
was 12.6 per cent. It will be observed 
that the points are more widely scat- 
tered from the average curve than was 
the case in the derivation of the maxi- 
mum speed formula, but this is to be 
expected, as it is not only more difficult 
to calculate the effect of the larger 
number of factors involved, but also 
more difficult to measure accurately the 
real altitude of an airplane above sea 
level. 

In order to check the agreement be- 
tween present day machines and the 
original formulas a study was made of 
a relatively large number of Army, 
Navy, and commercial airplanes. For 
the service types, Army and Navy per- 
formance data, corrected to Jan. 1, 1930, 
were used. The information on com- 
mercial machines was obtained from 
the airplane specification table, pub- 
lished by AviaTIon in November, 1930. 

The data from the two sources have 
been plotted on separate charts. Fig. 2 
includes 125 Army and Navy airplanes 
of all types, identified on the charts 
through the use of distinctive symbols. 
The solid line in Fig. 2 is the same as 
that of Fig. 1 and corresponds to 
Equation 2. Although the distribution 
of points is somewhat scattered, it was 
apparent that the majority of the points 
fell somewhat above the curve. A num- 
ber of trial curves were plotted, and the 
one which seemed to fit the conditions 
best is shown on the chart as a dotted 
line. The new curve has the slope of 
the original curve but yields somewhat 
higher altitudes for the same wings, and 
power loading. The formula corre- 
sponding to the new curve is as follows: 


H = 40,000 log,, (2) 


95 


H = 40,000 log, 
og: CR (3) 
PNS 


It will be noted that the widest devia- 
tions from the average curve occur in 
those machines having relatively low 
absolute ceiling. This group is made 
up almost entirely of large bombers, 
transports, flying boats, and amphibions. 

It is logical that the change should 
come in the numerator of the fraction, 
rather than in the coefficient 40,000, for 
the former depends on the inherent 
efficiency of the airplane, while the 
latter is affected only by the rate at 
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which engine power output varies with 
altitude. The change from Equation 2 
to form 3 shows, better than any other 
data that could be collected, the change 
of inherent aerodynamic efficiency. It 
appears that the average military or 
naval airplane has increased its “fine- 
ness” under climbing conditions about 
eight per cent in eight years, not a 
very spectacular progress. 

As was discovered when plotting the 
high speed characteristics of com- 
mercial airplanes, performance results 
reported by manufacturers tend to be 
much less consistent than those re- 
ported for Army and Navy machines. 
This variation is not totally unexpected, 
not onty because of the widely varying 
conditions under which commercial air- 
planes are tested, but also from the 
influence of commercial competition. 
Fig. 3 shows the result of the study 
on 75 commercial airplanes of varying 
types. These data alone would scarcely 
furnish sufficient basis for the determi- 
nation of the slope or location of an 
average curve. The best that could be 
done, therefore, was to compare the 
points plotted with the curve de- 
termined from Figures 1 and 2. As- 
suming the accuracy of the data, it was 
apparent that the majority of the points 
fell above the modified curve obtained 
from the Army and Navy performance 
figures. Using the same slope, curve C 
was drawn which seems to represent a 
fair curve for the points as they fell. 
The mathematical expression for this 
curve is as follows: 
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H = 40,000 log (4) 


In considering the three curves of 
Fig. 3, there is some question as to 
whether the use of curve C can be justi- 
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Fig. 3: 


plotted better than does curve B but it 
is quite obvious that many of the points 
are merely manufacturers’ estimates and 
not the result of careful testing. This 
is indicated by the fact that there is a 
decided tendency for relatively large 
numbers of the tests to fall exactly on 
what might be termed “popular” alti- 
tudes. Attention is called to the con- 
centration of points at 15,000, 16,000 
and 18,000 ft. It is not unreasonable 
to suspect that these good round num- 
bers often represent designers’ hopes 
rather than the result of accurate tests, 
subject to consistent reproduction. Ref- 
erence to Fig. 2 shows much less ten- 
dency for points to collect at certain 
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Airplane Loading and Absolute Ceiling (commercial data of 1930) 


are actual figures from carefully con- 
ducted tests on individual machines. 

In making a study of airplane per- 
formance data, as was necessary for 
the preparation of this and the previous 
article, one feature that must be ap- 
parent even to the most casual investi- 
gator is the consistent inconsistency of 
results reported by manufacturers for 
their products. This cannot be simply 
dismissed as indicating baseless, or even 
dishonest claims on the part of the 
manufacturers, as the majority of them 
certainly make reasonable efforts to 
check the performance of their ma- 
chines. Anyone familiar with the diffi- 
culties encountered in airplane per- 
formance testing, however, realizes the 
complexity of the problem, and the 
difficulty of reducing observed data to 
standard conditions. It is only through 
the efforts of highly trained personnel, 
equipped with special equipment, mak- 
ing repeated and carefully checked 
measurements that anything approaching 
consistent results can be attained. It 
is obvious that individual manufacturers 
cannot afford to maintain the necessary 
equipment or organization, and _ the 
problem cannot be satisfactorily solved 
until one or more central testing sta- 
tions are established where adequate 
apparatus and competent personnel are 
available to render unbiased judgment 
on the performance of aircraft submitted 
to them. 

It may be concluded from the above 
study of airplane ceiling that the present 
data justifies a change in the original 
formula from the form given in Equa- 
tion 2 to that indicated by Equation 3. 
Bearing in mind the fact that this 
expression is for purposes of approxi- 
mation only, and is based on general 
averages, the latter will yield reasonably 
good ceiling estimates when applied to 
airplanes of practically all types.— 
Epwarp P. Warner and S. Part 
JOHNSTON. 
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SMOKE POTS TO INDICATE 
ATRPORT GROUND WINDS 


MOKE pots for airport wind indi- 

cators are now commercially avail- 
able through United Airports of Cali- 
fornia, Ltd., Burbank, Calif. The first 
of these pots was developed by this 
company for use at their own port and 
has been in continuous use for several 
months. 

Any shade of smoke may be produced, 
varying from a white to jet black. The 
smoke is heavy and tends to roll along 
the ground, showing the pilot each gust 
of wind and its velocity. 

The unit, which is flush-mounted with 
the surface of the airport, consists essen- 
tially of a cylindrical casing of concrete 
3 in. thick, 42 in. deep and 24 in. I. D. 
The upper end of the cylinder is covered 
by a grating built up of 1 in. x 4 in. bars 
set on edge with a 6x6-in. section left 
out in the center for the stack, which is 
a length of 5-in. pipe connecting a cir- 
cular shield above the grating with the 
bowl at the bottom of the cylindrical 
casing. A perforated vent pipe in the 
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C—bowl, D—bow!l cover, E—vent 
pipe, F—stack, H—circular shield 


bowl is fitted with a sliding cover to 
permit regulation of draft. 

The charge used is a cheap grade of 
fuel oil. The tank holds 25 gal. and will 
produce smoke 12 to 15 hr. without 
tending.—AVvIATION. 


Flying Equipment 





MENASCO C.-4, A-6, 
AND B-6 ENGINES 


HE award of three new A.T.C.’s 
to Menasco Motors, Inc., of Los 
Angeles, Cal., gives that company a total 
of five approved type certificates for a 
line of four and six cylinder in-line, 
inverted, air-cooled aircraft engines. 
Menasco engines previously approved 
were the A-4, A.T.C. 50, developing 
90 hp. at 1,925 r.p.m., and the B-4, 
A.T.C. 65, developing 95 hp. at 2,000 
r.p.m. The latter‘engine was described 
in the October, 1930, issue of AVIATION, 
and differs from the A-4 only in the 
arrangement of accessories at the rear 
of the crankcase. New approvals are 
of the C-4, A.T.C. 67, developing 125 
hp. at 2,175 r.p.m.; the A-6, A.T.C. 69, 
140 hp. at 1,925 r.p.m., and the B-6, 
A.T.C. 68, 160 hp. at 1,975 r.p.m. The 
C-4 engine is a further development of 
the original four cylinder model, and 
the A-6 and B-6 designs closely follow 
the four cylinder type, interchangea- 
bility of parts between the four and six 
cylinder engines being approximately 
90 per cent. ; 
These five Menasco engines cover a 
power range at present of from 90 to 
160 hp. Although the four cylinder 
series is rated at from 90 to 125 hp. 


the C-4 engine has developed a maxi- 
mum of 135 hp. at 2,500 r.p.m. in torque 
stand tests and has turned up 2,800 
r.p.m. when mounted in racing planes. 
The six cylinder series is rated at 140 
to 160 hp. but the B-6 engine has actu- 
ally developed 180 hp. at 2,500 r.p.m. 
in factory tests and with the addition 
of supercharging, for which the engine 


has been designed, it is anticipated that 


its capacity can be increased to more 
than 200 hp. 

The Menasco C-4 engine differs from 
the B-4, previously described, only in 
increased piston displacement and com- 
pression ratio, and in improved car- 
buretion. Horsepower has been in- 
creased from 95 for the B-4 to 125 
fro the C-4 with an attendant in- 
crease in r.p.m. at rated hp. from 2,000 
for the B-4 to 2,175 for the C-4. Retain- 


ing the 54 in. stroke of the B-4, the bore © 


of the C-4 has been increased to 4} in. 
from 44, giving a total piston displace- 
ment of 363 cu.in. compared with the 
B-4 displacement of 326 cu.in. The 
compression ratio has been increased 
to 6.5 to 1, from 5.5 to 1. 

Carburetion has been improved 
through use of the Stromberg 1} in. 
NAR-4D downdraft carburetor in con- 
junction with a new Swan type mani- 
fold, both shorter and of larger diameter 
than the previous design and with the 
carburetor mounted directly upon the 
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manifold. This use of a downdraft car- 
buretor in connection with a downdraft 
manifold has made it necessary to pro- 
vide some form of drain system to take 
care of any gasoline which might drain 
into the manifold as a result of exces- 
sive choking or long standing. This has. 
been taken care of by drilling a #-in. 
hole beneath the rear elbow of the mani- 
fold which drains any surplus liquid 
fuel off automatically through a }4-in. 
pipe leading to a point beneath the 
fuselage. Although this drain hole is 
always open it has no measurable tend-- 
ency to lean the mixture reaching the 
rear cylinder, and is entirely satisfac- 
tory for keeping the manifold dry. 
Although the Swan-type manifold, with 
its dead ends, is commonly used in auto- 
motive work, this is thought to mark 
its first application to aircraft engine 
design. The use of the dead end space: 
materially improves the distribution of 
fuel to the end cylinders by preventing 
the piling up of liquid gasoline on the 
end elbows as seems to occur in the 
conventional type manifold. 

Oil jacketing of the intake manifold’ 
is not necessary on the downdraft de- 
sign as the intake air is drawn from the: 
vicinity of the two center cylinders di- 
rectly after it has been warmed by flow- 
ing across them. 

Design of the Menasco six cylinder 
engines closely follows that of the fours, 
differing materially only in the design 
of the crankcase, and the arrangement 
of auxiliary units and their drives, with 
provision for the installation of a centrif- 
ugal supercharger and the direct mount- 
ing of an electric starter. Since the 
A-6 and B-6 engines differ in carbure- 
tion only, it will be sufficient to describe 
the B-6 engine. Developing 160 hp. at 
1,975 r.p.m., the Menasco B-6 engine 
weighs but 365 lb. complete with air 
scoop, but without propeller hub. The 
A-6 weighs 370 Ib. due to the greater 
weight of the long manifold used. 
Cylinders have a bore of 44 in. and 
stroke of 54 in. Total piston displace- 
ment of the engine is 489 cu.in. Cylin- 
ders are interchangeable with the B-4 
engine. 

Overall length of the engine is 594 
in., height 28 in., and width 154 in. 
The overall length has been kept low 
through compact mounting of acces- 
sories at the rear of the crankcase, 
while the narrow width of the engine, 
and the extremely low frontal area 
compared with other engines of differ- 
ent design but corresponding horse- 
power, is quite remarkable. 

Since the parts of the A-6 and B-6 
engines are about 90 per cent inter- 
changeable with the B-4, previously 
described, the engine will not be de- 
scribed in detail. Cylinders, connecting 
rods and pistons, valve mechanisms, 
bearings and bearing caps, oil pump and 
drive mechanism are all identical with 
the parts of the B-4 and retain the 
features of ruggedness, simplicity and 
durability which have characterized all 
of the Menasco engines to date. As in 
the four cylinder models, the B-6 pro- 
vides improved cooling and lubrication, 
rapid acceleration throughout the power 
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range, easy accessibiiity of all units for 
rapid servicing, and general “cleanness” 
of all external portions of the engine. 

The main crankcase of the B-6 engine 
is cast in one piece of aluminum alloy 
for rigidity. A single cover plate ex- 
tends along the entire top of the case 
and a single section is used at the rear 
to house the accessory drives. The 
crankshaft is mounted through a circu- 
lar opening in the nose of the case, 
the opening being covered by a small 
plate after the engine is assembled. 
There are six parabolic transverse ribs 
of T section cast integral with the main 
case and supporting the seven main 
bearings. In addition to the seven 
bronze backed plain babbitt bearings 
upon which the crankshaft is mounted 
a single Norma-Hoffman deep groove 
ball-bearing is mounted at the forward 
end of the shaft to take propeller thrust. 
The hub mounting on the crankshaft is 
of the splined type, S.A.E. No. 10. 

Design of the accessory case, gears, 
and mounts is of extremely simple type, 
lending itself to lower manufacturing 
costs, easier assembly, and quicker serv- 
icing. There are but three main gears 
in the accessory drive chain, one on the 
main shaft, one on the cam shaft, and 
an idler between. Engaging dogs for 
starter use are integral with the driving 
gear on the main shaft, a standard 
S.A.E. mount of 5 in. dia. being pro- 
vided for the direct attachment of 
Eclipse hand or electric starter. Mag- 
neto gears are mounted directly on the 
magneto drive shafts and engage with 
the idling gear and camshaft drive gear 
respectively when the magnetos are 
mounted to the case. Magnetos are 
Robert Bosch and operate at 14 times 
engine speed. The camshaft gear serves 
as the drive for the oil pump shaft, 
engagement being by means of dogs 
which are integral with the gear. The 
engine has been designed for the use 
of a centrifugal type supercharger, de- 
signed and built in the Menasco engine 
factory, which can be mounted directly 
to the rear case without re-arrangement 
of any accessories. 

Carburetion on the B-6 engine is sup- 
plied by a Stromberg NA-DD4 13 in. 
double-throat carburetor of the down- 
draft type mounted directly to a split 
type manifold and serving three cylin- 
ders from each throat. The A-6 engine 
carries a Stromberg NA-R5 2 in. up- 
draft carburetor mounted at the rear of 
the engine and serving the intake mani- 





fold through a 
stand pipe. 

Several sport and training planes are 
now offering Menasco engines as op- 
tional equipment and a number of new 
planes are being designed around the 
new six cylinder Menasco engine series, 
including a number of racing planes 
projected for the Thompsen Trophy 
race of 1931. 


Menasco C-4, A.T.C. 67 


long downdraft-type 


Ea as CR och th + 6s dw da Be See 43 in 
IE es eatrk SPER sh 3: Grk. ook dag a do gs ete ie 5% in 
EEE EERE 363 cu.in 
eee eee 6.5 to 1 
TROCREDOWE? 6h 6c cee cess 125 at 2,175 r.p.m. 
Fuel consumption ....... 50 lb. per hp. hr. 
Oil consumption ........ 0.01 lb. per hp. hr. 


Weights and dimensions: weight, 275 lb. 
with air scoop but without propeller hub; 
length overall, 454 in.; height overall, 283 
in.; width overall, 124 in. 


Menasco A-6, A.T.C. 69; B-6, A.T.C. 68 


IES Selly didieh dia arabe eheacliiers: dw: -ae erm ds-2 Ciao 44 in 
Sas 5 0s wig Sas ke « Swi ever gel 54 in 
NINE 850 als. 5-ighd dhe wie ile 489 cu.in 
a 5.5 to 1 


Horsepower, (A-6) ..... 140 at 1,925 r.p.m. 
Horsepower, (B-6) ..... 160 at 1,975 r.p.m. 
Fuel consumption ........ 54 lb. per hp. hr. 
Oil consumption ...... 0.002 Ib. per hp. hr. 

Weights and dimensions: Weight, A-6, 
370 lb. with air scoop but without propeller 
hub; weight, B-6, 365 lb. with air scoop but 
without propeller hub; length overall, 593 
in.; height overall, 28 in.; width overall, 
153 in. Starter and fuel pump mounts pro- 
vided. 








Three-quarter front views (in- 
take sides), of three Menasco 
engines. The new 125 hp. C-4, 
4-cyl. engine (at top) and (left) 
the new A-6, 140 hp. 6-cyl. 
model. The B-4, (above) is the 
95 hp. model of the 4-cyl. line. 
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THE WESTBROOK 
“SPORTSTER” 


RODUCTION has been started on 

a new light airplane, by the West- 
brook Aeronautical Corporation at their 
factory at 142 West 24th Street, New 
York City. The machine is a two-place, 
low-wing monoplane of conventional 
design intended to fill the needs of the 
private owner. It is powered with 
either the Gipsy or the Cirrus engine, 
which should afford it sati$factory 
performance. 

The fuselage and tail surfaces are of 
the usual welded steel tube construc- 
tion, fabric covered. The engine mount 
is bolted to the fuselage forward of the 
fire wall, and may be removed as a unit. 
The under carriage design permits an 
unusually wide tread and is so arranged 
that no lateral loads are imposed on the 
wheels when landing. The wheels 
pivot about the point of attachment of 
the rear struts to the fuselage and 
their forward and vertical travel is 
controlled by an oleo-leg. 

The wings are of the full cantilever 
type, and are of all-wood construction. 
They are tapered in plan, and the sec- 
tion is varied from a relatively thick 
high lift type at the root to a much 
thinner section, having slight lower 
camber at the tips. The box-type spars 
are of spruce, and the ribs and covering 
are of plywood. A feature of interest 
to the private owner whose storage 
space is limited, is the fact that the 
wings may be folded back along the 
fuselage. The wing folding process can 
be completed by two people in a rela- 
tively short time, and it is claimed that 
there is no reduction in strength or 
rigidity when the wings are fastened in 
flying position. 

The general characteristics and the 
performance figures for this machine, 
as given by the manufacturer, are as 
follows : 


II, TONG ooo na aie Sede eee ee eed 32 ft. 
WIE IIE. ona c. cn oc 50-36 ode oa 148 sq.ft. 
Copmraes SOE nos. ke Scie wc c chavo 23 ft. 6 in. 
pg ra eae ere rae 6 ft. 
ee 32 oo. or cob ote 900 Ib 
Wes ee OE 6 kk iA 1,400 Ib. 
bi eee 20 gal 
Ce er 95 hp. (Cirrus or Gipsy) 
Normal cruising range ............ 400 mi 


THE GEE BEE 
“SPORTSTER” 


F aircraft competition on a national 

scale is to have any economic justi- 
fication, it must yield tangible results in 
the form of improvements in design and 
performance. A case in point is the 
marketing of the new Gee Bee 
“Sportster” by Granville Bros. Air- 
craft, Inc., of Springfield, Mass. This 
single-seated high performance sport 
airplane is a direct descendant of the 
well-known Cirrus powered racer 
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Two California “Cubs.” 





which took second place in the All- 
America Air Derby last year. 

The new machine is a low-wing 
monoplane with exceptionally clean 
lines, and is offered with a number of 
optional power plant arrangements. 
The photograph illustrates the model 
powered with the Warner Scarab 
radial engine of 110 hp., equipped with 
a Townend ring. Other available power 
plants are listed in the table below. 

The fuselage is of welded chrome- 
molybdenum steel tube construction 
with fabric covering. A detachable en- 
gine mount permits the installation of 
practically any inverted four or six 
cylinder in-line engine, and it can also 
be adapted for a-number of radial de- 
signs. The landing gear incorporates 
both low pressure air wheels and hy- 
draulic shock absorber struts, and 
special fairing is supplied to reduce the 
overall wheel drag. 

The wings are attached to short wing 
stubs faired into the fuselage and 
braced by short gliagonal struts. The 
stubs provide points of attachment for 
the undercarriage. The wings are 
tapered in plan to improve maneuver- 
ability, and, on account of their rela- 
tively thin sections, are externally 
braced at their mid-points by streamline 


Left, powered with 90 hp. 







rods running into the fuselage and to 
the undercarriage. The spars and rib 
are of wood, with metal compression 
struts, and the assembly is internally 
braced with tie rods. The covering is 
of fabric. 

The general characteristics of this 
airplane with the various power plant 


arrangements are tabulated by the 
manufacturer as follows: 

og oy fli ss «Pid sari meD ae ober 25 ft. 
sig. ccd ein weed ewe 95 sq.ft. 
SIN a. és !aup'ordioa bow cas SR RATA 17 ft. 3 in. 
DE a os aels hi ath ores Ke Es Malek ae 6 ft. 
We SER. 5 cae Backrest tase 40 gal. 
Se CE ooo oo ond eta wh ueee Hoo 3 gal 

Engine 

Model Engine Hp. Weight 
B Supercharged Cirrus Ensign 110 870 
C Menasco B-4 .....cccccces 95 820 
ee eS 125 830 
E Warner Scarab ........... 110 830 
F Fairchild 6-390 ........... 135 900 
CALIFORNIA **cUB?’®’ 


TRAINER 


IMITED production on the “Cub” 
two-place parasol monoplane trainer 
powered with the Lambert 90 hp. engine 


Lambert engine and 


right, with a Cirrus 
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The Westbrook “Sportster” 


The Gee Bee “Sportster” 


is announced by the California Aircraft 
Corporation, Los Angeles, Cal., follow- 
ing granting of a Group II certificate 
by the Department of Commerce. 

The California “Cub” is of conven- 
tional construction with rigid truss fuse- 
lage of welded steel tubing and wings 
of wood structure, the entire plane being 
cloth covered. Ailerons are of wood 
construction, while all empennage mem- 
bers are built of welded steel tubing. 
The engine mount is built integral with 
the fuselage and the engine is mounted 
to rubber insulated bearing sockets. 
Wing spars are of solid spruce, with 
both leading and trailing edges of the 
wing formed from spruce members. 
Forming ribs are built with basswood 
webs and spruce cap strips. Compres- 
sion rib members are of hollow square 
section built up from spruce, and single 
drag wire bracing is used throughout. 
All control surfaces are pin-hinged and 
operated by standard cable over pulleys 
to external horns. 

The Cub is unique in the use of a 
very thin airfoil section, and in the 
manner of bracing the wing. The 
section is so thin that conventional strut 
bracing would lack sufficient rigidity. 
By using long struts to a point near 
the wing tips in connection with inter- 
mediate members which are wire braced 
to the fuselage for lift and landing loads, 
it has been possible to use a thin section 
to good advantage. The wing is built 
in three sections, two outer panels, and 
a center section. 

The model approved by the Depart- 
ment is powered with the Lambert 90 
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hp. radial engine. An additional model, 
powered with the Cirrus engine, has 
been completed and test flown, and both 
models will be offered to the market. 
Production plans call for the manufac- 
ture of these planes in small lots of 
from three to five with sales being han- 
dled direct from the factory. The plane 
will be of assembled type when placed 
in production in that as many parts and 
units as possible will be turned over to 
specialty manufacturers. 

Specifications of the California Cub 
as supplied by the manufacturer are: 


Length overall ...........-.--. 23 ft. 10 in. 
Height overall ..... Saeed abe ele ee 8 ft. 6 in. 
WHIMS GIGT < cic cv csecccwcesvces 37 ft. 9 in. 
. le. eee Se aire 6 ft. 6 in. 
Wing area, including ailerons... .232 sq.ft. 
pi arr rier Brown No. 4 
Weight empty ......-.cccesccccces 972 lb. 
re a es eee 1,489 Ib. 
Wirle 1ORGIMNE 665 coi ece-- 6.4 Ib. per sq.ft. 
Power loading ............ 16.5 lb per hp. 


APPROVED TYPE 
CERTIFICATES 


URING the period Dec. 20, 1930 

to Jan. 14, 1931, the Aeronautics 
Branch of the Department of Commerce 
issued the following Group I Approved 
Type Certificates : 387—Brunner-Winkle 
Bird C (Wright R-540, 165 hp.) ; 388— 
Bird, Bird CK (Kinner B-5, 125 hp.) ; 
389—Spartan C5-301 (P. & W. Wasp, 
Jr., 300 hp.) ; 390—Fairchild 100 ( Hor- 
net B, 575 hp.). 

During the same period certificates 
were issued on the following engines: 
66—P. & W. Wasp, Jr. 31A (400 hp. 
at 2,300 r.p.m.); 67—Menasco Pirate 
C-4 (125 hp. at 2,175 r.p.m.); 68— 
Menasco Buccaneer B-6 (160 hp. at 
1,975 r.p.m.) ; 69—Menasco Buccaneer 
A-6 (140 hp. at 1,925 r.p.m.). 


Servicing Short Cuts 





SERVICING 
AIRCRAFT STARTERS 


HE Eclipse Aviation Corporation 

of East Orange, N. J., has recently 
marketed two new pieces of service 
equipment which are of interest to re- 
pair shops called upon to maintain hand 
or electric inertia starters. 

A special tool kit has been made 
available which contains all tools which 
are required for assembly and disas- 
sembly of parts of various starters. 
Each tool is designed for a specific pur- 
pose, and no standard tools are included. 
The set is put up in a strong container 
which serves both as shipping case and 
as a tool cabinet in the shop. 

For service stations where repairs on 
starters other than cleaning are con- 
templated, a testing stand is offered to 
assist in properly adjusting the tension 
on starter clutches. The clutch is a 
safety device, inserted between the 
starter mechanism and the engine crank- 
shaft, designed to slip in case engine 
starting torque becomes excessive for 
any reason, or in case the engine back- 
fires. It must be adjusted so that the 
engine will be turned over without 
slippage under ordinary conditions, but 
will slip in an emergency. By the use 
of the clutch testing stand the spring 
tension may be adjusted to slip at any 
predetermined value of torque. 

The stand will accommodate starters 
with either 5 in. or 6 in. mounting 
flanges, designed to rotate in either di- 
rection. The cranking brackets can be 
placed on either side or on the end to 
take care of various types of starters, 
and four crank extensions are provided 
for different types of shafts. Electric 


starters can also be mounted and oper- 
ated by a storage battery. The torque 
is measured by a prony brake and a 
platform scale. 


THE TOOL BOX 
ON WHEELS 


ECHANICS of the Transccn- 
tinental and Western Air service 
hangar, Alhambra, Cal., have shown 
considerable ingenuity in developing 
portable tool boxes which may be drawn 
around the shop on wheels, instead of 
being carried by hand. This practice 
increases the efficiency of the individual 
mechanic to a very considerable degree 
as it encourages him always to have all 
of his tools with him as he moves from 
job to job, saving needless trips back 
and forth and making it possible for him 
quickly to handle each individual bit of 
work. 
Although it is perfectly possible to 
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Stand for servicing engine starters. 


carry the average mechanic’s tool box 
by hand the effort is considerable and 
the addition of wheels and a handle is a 
welcome improvement. Each mechanic 
has developed his own method of mak- 
ing the tool box mobile. One man has 
provided a three wheel truck using a 
steerable front wheel with a long steel 
rod handle. Another used an ordinary 
child’s coaster wagon with the handle 
extended by sawing it in two and insert- 
ing a length of rubber tubing clamped 
at each end to the sawed ends of the 
original handle. A third mounted his 
box on small casters carried in a welded 
angle iron framework and pulls it 
around by means of a length of wire 
cable with a handle on the end of it. 
Although a homely method in every case 
the results have been well worth while 
in actual saving of time and effort and 
in the improved morale of the mechanics. 


SPRAY BOOTHS 
IN SHOP WALLS 


HOP space has been materially con- 

served, and the time required to 
spray-paint engine cylinders and small 
parts has been materially reduced in the 
shops of the Aero Corporation of Cali- 
fornia by the provision of a small wall 
booth for spray painting. 

An open booth about 8 ft. high, 10 ft. 
wide, and 6 ft. deep was built into one 
wall of the shop and equipped with a 
suction fan at the back of the booth, 
driven by an electric motor. Cylinders 
to be enamelled are placed on a turn- 





Three tool boxes that can be easily drawn about the shop 











AVIATION 
March, 1931 


table in the center of the booth and 
turned by the painter who faces into the 
booth as he sprays the part with paint. 
This system keeps the shop free of paint 
fumes, cuts down the hazard of uncon- 
trolled fumes, avoids the necessity of a 
large closed room or booth for this work, 
and because of its accessibility to the 
main shop and ease with which it is 


Technical 


used, the painting processes are mate- 
rially speeded. 

Walls of the booth are covered with 
flat sheet iron to which brown paper is 
attached by means of a layer of ordinary 
cup grease. It is a simple matter to 
occasional strip off the paint covered 
paper, wash the walls down with kero- 
sene, and re-paper the booth. 


Abstracts 








PROPELLER TWIST 
UNDER LOAD 


STRESSES AND STRAINS IN AIRSCREWS 
WITH PARTICULAR REFERENCE TO 
Twist; By R. McKinnon Wood and 
W. G. A. Perring; British Aeronautical 
om gi Committee R. and M. No. 
1274. 


‘toe designer of an aircraft pro- 
peller is able to more accurately cal- 
culate its performance if he knows the 
extent to which the blades twist under 
running loads. A theoretical treatment 
of the problem is presented in this re- 
port, together with a simplified approxi- 
mate method suitable for practical de- 
sign work. 

Cross section of the blade change 
along the radius in shape, in size, and 
in orientation. The first two variations 
(taper), do not make the stresses 
sensibly different from those in a cyl- 
inder of the same cross-section as the 
section under discussion; the last 
(natural twist) is an important factor 
in the problem. A naturally twisted 
strip tends to untwist when subjected 
to a pure end tension, and the direct 
tension due to centrifugal force produces 
an important untwisting effect in an 
airscrew blade. If the natural twist is 
not too large, the end load produces a 
sensibly uniform tensile stress along 
lines parallel to the nearest boundaries, 
and the resulting twisting moment is 


= f pbz*rodz ™XC/S, where p 


is the tensile stress due to the end pull 
X, 6 is the thickness of the strip at a 
distance z from the centroid of a cross- 


section, r = the natural twist per unit 
length, C the moment of inertia 
f bz*dz, and S$ is the cross-sectional 
area. 


It is evident then that in order to cal- 
culate the torsion of a blade by consider- 
ing it a simple cylinder subjected to 
twisting couples, a quantity X(C/S) 


de 
, must be added to the true external 


couples to take account of this untwist- 
ing action of the centrifugal force. The 





calculation is then expressible by the 
equation : 


GJe ae Le. Le + X(C/S) ef 


where G is the modulus of rigidity of 
the material, J is the torsional stiffness 
of the section, r is the resultant twist 
per unit length, Le is the twisting 
moment due to centrifugal forces, and 
La is the twisting moment due to aero- 
dynamic forces. 

An approximate formula for J for an 


: eis 2 1 
airscrew section is J = z Seay, where 


t is the thickness at any point and y is 
measured along the center line of the 
section. 

To find the twisting moment due to 
the aerodynamic loads, it is necessary to 
find the flexural axes of the sections. A 
section of a propeller blade can have 
only one unstressed fiber and its position 
is called the “flexural center.” The 
flexural axis is the tangent to the locus 
of the flexural centers of the section. 
The position of the flexural center along 
the chord is that of the centroid of the 
area under the curve formed by plotting 
the cube of the thickness at each point 
along the chord. 

For the twisting moment at any sec- 
tion, say bb, due to the aerodynamic 
loads, find the intersection of the flexural 
axis of this section with the sections 
cc, dd, etc., in turn to the tip. Then take 
moments of the air loads about normal 
axes through these intersections and so 
find the contribution of a unit length of 
blade at each section. Then plot and 
integrate. The designer will already 
have had the lift and drag coefficients 
and centers of pressure of the airfoil 
sections used, so that this does not en- 
tail a great amount of extra work. 

To find the centrifugal twisting 
moment, calculate the value of pPmW*C 
sinécos@ at each section, Pm being the 
density of the material, w the angular 
velocity, C the major moment of inertia, 
and @ the angle between the major axis 
of the section and the plane of rotation. 
This formula is good only if the blades 
are not tilted relative to the plane of 
rotation. 

To find the moment due to the tension, 
evaluate for each section the quantity 
Pmw'rS, where r is the radius, plot 
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against r, and integrate to find the 
value of X/S at each section. Multiply 


this by < to find the tension twisting 


moment, @ being expressed in radians. 

The sum of the three quantities thus 
found should be equated to rJG. The 
torsion is then plotted along the radius 
and integrated from the root to a series 
of sections to obtain the twist at each 
section in radians. 

These formule were deduced for 
solid homogenous blades, but the meth- 
od is applicable also to hollow blades. 
For the latter, the torsional stiffness is 
J = 4S°t/p, if the walls are of uniform 
thickness t, S being the area contained, 
and p the perimeter of the section. 


THE STRENGTH 
OF METAL COVERING 


Metat CoveRING OF AIRPLANES, by 
J. Mathar; N.A.C.A. Technical Mem- 
orandum No. 592; A translation from 
Jahrbuch, 1929, der Wissenschaftlichen 
Gesellschaft fiir Luftfahrt. 


HE use of sheet metal as covering 
yes take a part of the loads imposed 
upon aircraft structures has been greatly 
retarded due to the difficulties encoun- 
tered in calculating the strength of the 
plates so utilized. The plates, of thick- 
nesses considered unsafe in other 
branches of construction, tend to buckle 
under very slight loads, and not until 
récently was the problem of buckling 
investigated. This paper discusses the 
number of corrugations of a buckling 
and a buckled plate, and then describes 
some tests made upon a plate beam. 

Theoretical investigations have indi- 
cated that for restrained plates the 
length of the corrugation is 1.6 times 
the width, while for freely supported 
plates it is 2.7 times the width. Prac- 
tically, however, the number of wrinkles 
or folds varies greatly from the theo- 
retical values, due to inaccuracies caused 
by edge influences such as riveted joints, 
and by the rise or existence of addi- 
tional stresses in the direction of the 
folds. The basic corrugation, with a 
length of 1.6 times the width, can be 
retained only in the exact test, where no 
initial deformations exist, and where 
additional stresses in the direction of 
the folds neither exist nor come into 
being; otherwise there will be more 
corrugations. 

Tests with rubber models lead to the 
conclusion that, for plates with low stiff- 
ness in bending, the length of corruga- 
tion is 1.6 times the width at buckling, 
although this may be considerably less 
if both edges of the plate are supported 
so that their spacing remains constant 
during the entire test. If the bending 
stiffness of the plate is zero, the ratio 
becomes infinitely small. 

A glance over the entire structural 
method of plates shows that a large por- 
tion of the, problem reverts to the be- 
havior of a beam comprising continuous 
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struts, thin webs, and vertical members 
or uprights, such as the walls of a metal 
fuselage, skin-stressed wing covering, 
etc. Therefore, tests were made of such 
a beam with the object of answering: 

(a) What is the effect of the number 
of uprights on the stiffness of a plate 
wall beam ? 

(b) What is the effect of riveting the 
plate to the uprights on the beam 
stiffness ? 

(c) What is the effect of gusset plates 
between uprights and struts? Are they 
redundant or is the ratio of increased 
stiffness to increase in weight abnormal? 

(d) What is the actual stress distri- 
bution in the plate, in the uprights, and 
in the struts for the beam in question? 

The following experiments were 
made: 

(1) The plate was not fastened to 
the uprights, allowing the ensuing cor- 
rugations to continue undisturbed. The 
uprights were pin-joined to the struts, 
and tests were made with 1, 3, and 7, 
uprights. The experiments showed an 
absence of proportionality between load 
and deflection when the spacing of the 
uprights exceeded the beam height. The 
deflection was found to decrease rapidly 
at first, then to approach a constant 
value, as the number of uprights in- 
creased. 

(2) The plate was not fastened to the 
uprights, but the latter were attached 
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to the struts by gusset plates. The tests 
were repeated with 1, 3, and 7 uprights. 
It was found that the deflections as- 
sumed a similar behavior, depending on 
the number of struts, but the values 
were much lower. 

(3) The plate was fastened rigidly 
to the uprights and the latter were pin- 
joined to the struts. The principal re- 
sult was that the deflections differed only 
slightly from those of case 2, but con- 
siderably from those of case 1. 

(4) The plate was attached to the 
uprights and the latter were attached 
to the struts by gussets. The end de- 
flections were about 10 per cent lower 
than for case 3. In contrast to case 3, 
the gusset plates raised the weight 12 
per cent. The stresses in the struts, 
uprights, and in the plate, were meas- 
ured and found to be within about 10 
per cent of those calculated. 

Comparison was made between the 
plate wall girder and a lattice beam. 
The latter had the same strut cross- 
sections as for the plate beam, and the 
proportions of the uprights and 45 deg. 
diagonals were such as to give the lattice 
beams the same weight as for the plate 
wall structure. The deflections of the 
lattice beams was about 15 per cent less 
than that of the plate wall beam, and 
the difference in strut tension in the 
latter amounted to less than 5 per cent 
of that in the lattice beam. 
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WOOD PRODUCTS 
IN THE AIRPLANE 


Woop In ArrcraFt Construction; By 
G. W. Trayer; Published by Judd & 
Detweiler for the Nationai Lumber 
Manufacturers Association, Washing- 
ton, D. C.; $3. 


HOSE who are familiar with the 
many reports which Mr. Trayer 
has written during the past ten years 
will not be disappointed in this admir- 
able book, which summarizes all the 
important work that the Forest Products 


Laboratory and certain other govern- 


ment agencies have done in connection 
with wood, plywood and glue with 
special reference to aircraft. The 
fundamentals of the structure, and 
identification of the important species by 
means of the structure, and briefly, 
though clearly, given, and well illus- 
trated. Of general interest are the in- 
troductory chapter on the distribution 
of the species, with statistics on their 
annual production and estimates of the 
available supply, the chapter dealing 
with the strength, selection and suit- 


ability of woods, the one on seasoning, 
banding, gluing and protecting of 
lumber, and lastly, the discussion of 
the various types of decay and fungus 
growths. Mr. Trayer is practical in 
dealing with these subjects, and his 
suggestions and directions may be fol- 
lowed by those who handle and pre- 
pare lumber for final manufacture, in 
many cases, perhaps, with great im- 
provement in the quality of their output. 

In the chapter on the strength of 
woods, the author makes the excellent 
point that the principal causes for the 
variability of the strength properties of 
wood are known and can be eliminated 
by proper specifications and inspec- 
tion. The effect of specific gravity, 
moisture content, duration of stress, 
locality of growth, rate of growth, and 
various defects are taken up, quantita- 
tively for the most part, with simple 
charts. Spiral and cross grain are dis- 
cussed, and the limiting size for various 
other defects. In addition to the stand- 
ard table of strength values, a table 
showing these values in comparison with 
spruce is given. 

The testing of glues and plywood is 
briefly explained and an interesting dis- 
cussion given on the control of gluing 
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conditions, including a table showing 
for the various species, the best amount 
of glue to spread, the best consistency, 
temperature, pressure, and limit of 
assembly time. In this chapter is an 
interesting note on the effectiveness of 
various coatings in moisture-proofing 
wood, with a tabulation of their- relative 
effectiveness. This disposes summarily 
of the idea that plain spar varnish is 
much good for that purpose, and 
demonstrates the great effectiveness of 
aluminum powder when added to it or 
other vehicles. 

The principles to be followed in the 
proper design of plywood for various 
purposes, tables of weights of veneer 
of the different species and thicknesses, 
and of strength of plywood of the same 
or mixed species, and notes on plywood 
for wing covering, comprise the chapter 
devoted to this subject. 

The two remaining chapters of: the 
book are the only ones devoted solely 
to aircraft design. In the chapter on 
aircraft parts the general design and 
manufacture of various types of beams, 
ribs and struts are taken up with notes 
on splicing and laminating: and a dis- 
cussion of the relative efficiency of 
various designs of ribs. Torsion tubes, 
spars, fuselage construction of the truss 
and monocoque types, wood float, and 
propeller construction are briefly 
touched on. 

Most of the material in the book is 
available elsewhere, though for the most 
part not in as convenient form as it is 
presented by Mr. Trayer. However, 
the chapter dealing with advanced 
methods for calculating the strength of 
aircraft parts contains methods and in- 
formation that are both new and 
highly interesting. To the reviewer 
this chapter appealed most strongly. It 
is of course of primary interest to 
structural engineers. Form factors for 
I and box beams are first explained. 
One misses the convenient chart used 
by Niles & Newell in determining them. 
To offset this a formula for form factor 
to be applied in the case of high 
rectangular beams, for which the allow- 
able stress decreases as a function of 
the height, is presented. This is fol- 
lowed by formulas for computing deflec- 
tions caused by shear stress for solid 
I and box beams. Allowable stresses 
at elastic limit and maximum load for 
members subjected to combined axial 
and bending loads are discussed with 
the aid of a chart. Next comes a short 
but fairly thorough treatment of the 
torsion problem with formulas for all 
normal types of sections. Somewhat 
allied to this is the important problem 
of the lateral twisting and buckling of 
deep beams. This is carefully in- 
vestigated and many formulas given for 
various types of loading for rectangular 
and I beams. A stress-strain curve 
diagram from which the modulus of 
elasticity can be determined for stresses 
above the elastic limit, and for beams 
of different form facfors is given. The 
wrinkling and twisting of columns is 
briefly discussed with formulas. 

One of the best sections of the chapter 
deals with the calculation of the ultimate 
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strength of continuous beams. It is 
shown by theory and test that such a 
beam may be 30 to 40 per cent stronger 
than the bending moments given by the 
three-moment equation would indicate, 
due to the yielding of the highly stressed 
portions and the stressing up of the 
rest of the beam after the elastic limit 
is passed. The reviewer suggests that 
this unexpected increase in strength be 
made use of very cautiously. As a truss 
structure deflects, the panel points are 
thrown out of line and serious stresses 
are introduced. They may be com- 
puted by the three-moment equation if 
the relative deflections are known, but 
they seldom are. The chapter concludes 
with methods for the design of the webs 
of box spars and the bearing value of 
solid and hollow bolts on wood. The 
latter discussion and accompanying 
charts are the best the writer has seen. 

In general, the book is well written 
and arranged, with good illustrations 
and cuts where they are desirable. It 
will form a distinct addition to any 
aeronautical engineer’s library—B. C. 
Newey [Glenn L. Martin Company]. 


THE MUNICIPALITY 
AND THE AIRPORT 


Arrports, THEIR LocATION, ADMINIS- 
TRATION AND LEGAL Basis; prepared by 
the Harvard University School of City 
Planning; Harvard University Press; 
190 pages; $3.50. 


Us DER the auspices of the Harvard - 


School of City Planning a survey 
has been made of the American airport 
as a factor in the affairs of present day 
American cities. The report was pre- 
pared by Henry V. Hubbard (chairman 
of the school), Miller McClintock and 
Frank B. Williams, with the assistance 
of Paul Mahoney and Howard K. 
Menhinick. In order to provide a fresh 
basis for their investigation, a tour of 
85 airports was made by Mr. Mahoney 
during two and a half months last sum- 
mer. The data thus secured proves to 
be the most valuable element of the 
book. 

Though it does not cover all types 
of landing fields, and though some 
figures and statements are open to ques- 
tion, the book undoubtedly offers as 
complete and informative a compilation 
of airport material as has been published 
in this country. Its value is enhanced 
by the fact that it is prepared by persons 
versed in the problems of municipalities 
and thus the book is treated from a 
particularly broad point of view. 

Three phases of the subject are pre- 
sented: The airport and the city plan, 
airport administration, and the law of 
airports. In the first division are con- 
sidered the physical characteristics of 
suitable airport types, relation of airport 
to the city and region, and relation of 
the airports to the national transporta- 
tion system. 

In the second division ownership, 
administration, management and _ fiscal 


policy are discussed, and in the third 
there is offered extremely valuable in- 
formation regarding national, federal 
and state jurisdiction over aviation; 
ownership of upper and lower air space, 
and rights in them; regulation of loca- 
tion; taxation; liability for negligence; 
insurance; neighboring property prob- 
lems, and administration problems. 

The authors do not attempt to discuss 
the vast quantity of information now 
accruing on such matters as design and 
materials. These are considered by 
them as “interior” problems. They 
concern themselves exclusively with the 
broader relation of the airport to the 
community as a whole and classify as 
exterior problems those questions in- 
volved therein. 

With equal emphasis we are reminded 
that airports are receiving a very 
definite subsidy from the public through 
municipal ownership of airports and 
municipal management. We have taken 
this civic interest in the development of 
aviation bases for granted, but a com- 
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parison with civic policies toward termi- 
nals for other kinds of transportation 
reveals an unprecedented amount and 
kind of public support. This situation 
raises a number of fundamental ques- 
tions which must be answered. Among 
them are the ability of cities to develop 
the type of management and financial 
operation needed to suit the peculiarities 
of the new terminal, and the determina- 
tion of the city’s true position in respect 
to airport ownership and operation in 
the light of the general community: 
economics. 

For a long time air law has been 
knocking at our doors for attention, and 
we have for the most part postponed 
attacking the problem on a broad front 
until circumstances force us to it. We 
have here a helpful discussion of the 
general problem as it affects airports 
from state and federal points of view. 

Almost as interesting as the text is 
the appendix with its tables of statistics 
covering a variety of items.—CHARLES 
H. GAte, Assistant editor of AVIATION. 
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MANIFOLDS 


XWELD Acetylene Co., 30 East 

42nd Street, New York City, has 
introduced two small capacity mani- 
folds to furnish small users of oxygen 
and acetylene with an economical means 
of gas distribution. They have been 
designed particularly for use by weld- 
ing schools. 

Both manifolds are of the wall type. 
The 6-cylinder oxygen manifold has the 
duplex feature so that three cylinders 
may be changed while the bank of three 
on the other side is maintaining the 
supply of oxygen. In the 4-cylinder 
acetylene manifold each cylinder lead 
has a valve in the header so that it is 
independent of the others. This makes 
it possible to use either one, two, three 
or four cylinders at the same time while 
a cylinder is being replaced. The 
4-cylinder manifold is intended for in- 
stallations where piped acetylene is re- 
quired and where the installation of a 
generator would not be _ feasible— 
—Avi1aTion, March, 1931. 


AIRCRAFT WATCH 


NEW watch, intended for use in 

airplanes, has just been added to 
the line of the Jaeger Watch Company, 
Inc., 304 East 45th Street, New York 
City. This watch is called the Chrono- 
flite and comes equipped with a split 
second hand, indicating in fifths of a 
second, and a separate elapsed time dial 
with hour and minute hands. The move- 


ment is of the eleven jewel, 8 day type, 
and has a bimetallic balance. These 
watches are finished in black, with 
black dials; white figures and hands.— 
Aviation, March, 1931. 


PARACHUTE 
QUICK-ATTACHABLE pack and 


a harness with new features has been 
developed by the Triangle Parachute 
Company, Norwood, Ohio. It is de- 
signed for flyers whose duties require a 
freedom of movement such as gun- 
ners, photographers, co-pilots, or when 
cramped cabin or cockpit dimensions 








Triangle parachute attached 
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render the use of an ordinary chute 
undesirable. The new pack should also 
have universal application in lighter than 
air work. 

The parachute, which is of course, of 
the well-known triangular type looks 
when packed, a great deal like the once 
common lap pack. The distinguishing 
feature is that the halyards are brought 
to a single fitting which is permanently 
mounted on the bottom of the pack. The 
pack is kept ina rack in some con- 

. venient part of the aircraft. The har- 
ness worn by the flyer is quite similar 
to the ordinary type save that the two 
web members which would connect with 
the halyards are replaced by a fitting 
located over the position of an ordinary 
belt buckle. The two fittings are easily 
joined and lock in place with an almost 


foolproof certainty—AviaTion, March, 
1931, 


DUPLEX REGULATOR 


NNOUNCEMENT has been made 
by Bastian-Blessing Company, Chi- 
cago, of the Rego Red Star two-stage 
regulator for welding and cutting. This 
instrument is in one compact unit and 
delivers to welding and cutting torches 
simultaneously. Both stages are gov- 
erned by regulators having large size 
diaphragms of proper material. A con- 
stant neutral flame is thus maintained 
despite wide fluctuations in tank pres- 
sures, according to the manufacturer. 
Hexagonal adjusting screw handles per- 
mit delicate adjustment of gas flow 
and a lock-nut on the second stage 
adjusting screw holds the adjustment 
in spite of vibration of adjacent ma- 
chinery—AvraTion, March, 1931. 


A NEW DRILL 


NNOUNCEMENT is made by 

Whitman & Barnes, Inc., Detroit, 
of Hercules Major drills designed to drill 
high manganese steel on a production 
basis. The new drill is made of a steel 
high in cobalt and tungsten. The web 
is heavy and the twist but two-thirds 
the length of regular taper shank drills, 
resulting in a rugged construction. The 
drill is pointed with a 68 deg. angle and 
the cutting lip has been blunted to 
strengthen the cutting edge.—AvIaTION, 
March, 1931. 


DEMAG HOIST 


HIGH speed hoist known as the 

Demag junior double acting hoist 
is now being manufactured by the Am- 
bold Machine Tool Corporation of New 
York City. Equipped with a 3 hp. elec- 
tric motor, the hoist has a normal lifting 
capacity of 250 to 275 lb. and operates 
with two falls of wire rope, which is one 
continuous piece passing over a scored 
drum or sheave. The load is lifted at 
the rate of 85 f.p.m. and by adding a 
pulley block the load can be increased 
to 500 Ib. raised at the rate of 42 f.p.m. 
—AviaTIon, March, 1931. 
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Side Shps 


BY ROBERT R. OSBORN 





R. B.E.M. Jr. of Windsor, Conn., 

finds a suggestion in the Hart- 
ford Times for cutting down overhead 
expenses on air transport lines,—until 
the Department of Commerce hears 
about it. The news item is describing 
the equipment being used on a new line 
which has just started operations on the 
East Coast: 

“These were eight-place ships, pow- 
ered by two Wright Whirlwind motors, 
and carry fourteen passengers, two 
pilots and a steward.” 


PANoTHER striking example of the 
present tendency to design all of the 
comforts of home into the modern air- 
plane, ts found in the description of a 
recent accident in Connecticut, clipped 
from the Herald Tribune of New York: 

“Visibility was poor and ice formed 
on the-wings of the plane. The ploughed 
field offered the only possible landing 
place, but sleet which covered the wind- 
shield made landing difficult and the 
ice-covered plane handled awkwardly. 
The propeller was snapped off, the 
wings broken and the undercarriage 
shattered. Miss Rhonie remained in 
the cockpit and was able to telephone 
to Roosevelt Field for a plane to call 
for her.” 


P“A fifteen hundred foot parachute 
leap yesterday saved the life of Harold 
L. Laird, 6212 South Kenneth avenue, 
brother of E. M. Laird, president of the 
Laird Airplane Company. Mr. Laird, 
an expert pilot, was conducting an ex- 
perimental flight with a two-passenger 
Sky Hawk. He reached an altitude of 
6500 feet when the plane went into a 
backspin and could not be righted.” 

Clipped from the Chicago Tribune by 
Ted G., who is surprised that the pilot 
didn’t know that backspin is needed 
only on the shdrt approach shots to the 
putting green and suggests the advis- 
ability of shifting to the interlocking 
grip on the control stick. 


Mr. Tep G. also sent in another clip- 
ping from the esteemed Tribune of 
Chicago describing the progress on 
blind flying equipment being developed 
by the General Electric Laboratory and 
the Sperry Company: “Details of the 
development were not available but it 
was learned that the co-ordinated device 
permits the pilot, once he has the plane 
in the air and pointed on its destina- 
tion—say Chicago from New York—to 
be free to read a book, sit with the 
passengers, or go to sleep. The only 
thing he still has to watch is the 
motor.” 

These research scientists will prob- 
ably he very surprised to know that 


there is already a device in use on the 
airlines which will perform these func- 
tions for the pilot. This device is 
known as the assistant pilot, second 
pilot, mechanic or steward depending 
on the nomenclature used on the va- 
rious lines, and when operating per- 
fectly allows the pilot plenty of time 
to check up on the stock market quo- 
tations in the Times or discuss phil- 
osophy with the passengers, or go to 
sleep. The only thing he still has to 
watch is his assistant. 


PTuHE same article contains the fol- 
lowing description of the new “sonic” 
altimeter, which leads us to make a 
suggestion: “Once directly over the 
field the sonic altimeter is put into play. 
The sonic altimeter utilizes the echo. 
It merely shoots a sound wave to the 
ground, catches it on the rebound and 
measures the time consumed in the 
round trip of the sound. As the plane 
nears the ground **** the sonic al- 
timeter begins to whistle ‘peep, peep.’ 
The ‘peeps’ advise him tof his exact 
altitude and he hunts for a rift in the 
fog. If he cannot find one he noses 
down until the whistle and echo blend 
into one combined ‘peep’ and he knows 
he is at a height of only four or five 
feet. Then he can pull back on the 
stick and pancake to the ground with 
little danger to passengers and only 
minor injury to plane.” 

Our suggestion is that some other 
sound than “peep, peep” be used in 
this instrument, as that is already the 
accepted signal for valve gear in need 
of greasing, and we can’t have our 
pilots pulling back on the stick when- 
ever they hear a couple of peep-peeps 
out of the engine. 

Another thought might be to have 
the instrument say “Uh oh! Aint that 
sumpin’?” when the “minor injuries to 
the plane” have developed to the point 
where the landing gear has gone by 
the board. 


»“TueE plane is a single space biplane 
built entirely of tensile steel, designed 
particularly for day and night fighting 
at great heights.” Item discovered in 
the Foreign Aeronautical News by 
C.F.McR. of California. He points out 
in the note accompanying the clipping 
that this new material should be inves- 
tigated by our constructors, probably 
being much superior to the pig iron 
we are using in aircraft work. He 
does think, though, that the British 
plane described above should be rede- 
signed so that it could fight at any time 
instead of just the hours of day or 
night, as one never knows when the 
enemy might strike. 
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After landing, when rudder control is lost, your landing gear may make all the 
difference between safety and danger—especially on a busy field. 


For full protection, you need Timken Bearing Equipped landing and tail 
wheels to keep your ship rolling straight and true after you set her down— 
wheels without weakness or wobble; wheels which permit smooth, even 
braking; wheels which possess the permanent stability that only the 
exclusive combination of Timken tapered construction, Timken posi- 

tively aligned rolls and Timken-made steel can give. 


Timken-equipped wheels have other important advantages, 
too. They prevent wear on axles; simplify lubrication; 
minimize the danger of losing wheels in the air; promote 
quicker take-off and save tires by preventing wheel-drag 

when landing. 


They can be obtained on most planes as standard 
or special equipment. The Timken Roller Bear- 
ing Company, Canton, Ohio. 


TIMKEN ::r..- 
BEARINGS 
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OGKER-ARMS 


Effective, dependable lubrication is here most im- 
portant. Until Texaco Marfak Grease came into 
general distribution, now available at the prin- 
cipal airports, it was a troublesome problem. 


Texaco Marfak Grease is especially suited for the 
lubrication of rocker-arm assembl:es and all en- 
closed grease-packed bearings. 


It is peculiarly resistant to heat, clings to the 
bearing surf»ces and retains its excellent lubricating 
qualities for lung periods of service. It is strongly 
recommended, both by engine manufacturers and 
by aviators who have tried it. 


Texaco Marfak Grease and the famous Texaco 
Airplane Oils and Texaco Aviation Gasoline are 
recognized everywhere for their high quality and 
uniformity. There is a Texaco Petroleum Product 


for every aviation need. ‘ 


THE TEXAS COMPANY, 135 East 42nd Street, New York City 


TEXACO AIRPLANE OILS 
TEXACO AVIATION GASOLINE 
TEXACO MARFAK GREASE 
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PERFECT BALANCE 


OF PLANES 


rea AWAY 





AND PRICE 


) BRINGS THE BUSINESS 
TO CURTISS-WRIGHT 





See Curtiss-Wright’s fleet for 1931 and you'll see seven 
new models so sleek in design, so ruggedly built, so 
simple to operate and to service that they speed Flying’s 
progress faster than ever before. ® Here are the indus- 
try’s outstanding craft ...conceived by its keenest en- 
gineers, built by its first and foremost builder, backed 
by its only nation-wide Service Base chain, and distri- 
buted by its ablest Dealers. © For into the development 


of these planes Curtiss-Wright has put vitally signifi- 


cant ideas and devices, evolved in years of experience in 
building aircraft for the entire field of flying. @ From — 
the trim little Junior to the triumphant Travel Air 
Sportsman each of the new models will rule the sky- 
roads and the sales-rooms now and in time to come. 
@ Fortothe public, to pilots, to operators Curtiss-Wright 
is the best-known name. That’s why the Curtiss-Wright 
Dealer Franchise is a document whose value you can 


depend on, an agreement that will help you grow! 





4 





CURTISS-WRIGHT 


AIRPLANE COMPANY 
ROBERTSON, MISSOURI 
FACTORIES: ST. LOUIS, MO., WICHITA, KAN. 





* ig aside 
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EASY TO BUY 
AND EASY TO FLY 


A real airplane completely equipped, fully 
licensed, that costs but $1490! A 2-place, 


+08 MAIV AS 


tandem-seated monoplane that takes off and lands “on 
a postage stamp”... from fair sized lawn or pasture 
lot... and it’s so easy to fly that two men with no pre- 
vious experience, soloed it in a single afternoon! ® The 
“Junior” needs no costly private flying field or hangar. 
It’s so simply and sturdily constructed that you can 
park it outdoors if you wish, or run it under a shed. It 
asks no pampering, presents no service problem. For 
like your automobile it’s always ready for you to hop 
in and go! ®@ Actually the “Junior” takes off lightly 


from the tightest of fields... cruises for three hours at 
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CURTISS-WRIGHT 


“JUNIOR” 


70 miles an hour .. . hits 80 when you want it to... and, 
due solely to its pusher type construction, offers perfect 
visibility as clear as from the front seat of a roadster... 
glides down and lands at 28 m.p.h.—stops in 150 feet 
—as easily as you stop your car! ® Developed by avia- 
tion’s leading engineers, the “Junior” benefits by all 
Curtiss-Wright has learned in producing record-smash- 
ing sport and commercial craft. ® See your nearest 
Curtiss-Wright Dealer or write us for his name. Ask for 
a demonstration and learn why it’s easy to buy, easy to 


fly, and easy to service the Curtiss-Wright “Junior”! 


ROBERTSON, MISSOURI @ FACTORIES: ST.LOUIS, MO. ®@ WICHITA, KAN. 














AVIATION 
March, 1931 





STABILITY FOR SPORTSMEN 


SIMPLICITY FOR STUDENTS 








Conceived and constructed by Aviation’s outstanding 
engineering staff, this striking new Travel Air’s sta- 
bility for sport, and sturdiness for training is achieved 
by Curtiss-Wright’s unequalled experience in the pro- 
duction of all types of planes. ® Ruggedly built, trimly 
refined, you'll like this smart little plane. It offers ad- 
vances in stability, handling and servicing ease, which 
can be effected only when an organization builds for 
the whole field. © Its clean-cut lines, its sleek 

streamlining, its speed in excess of 100 m.p.h. 

and cruising range of 500 miles, make it a craft 


of which you may be justly proud. ® Actually it’s 


“QQ 


so stable in flight and so responsive to all con- 


trols that it’s a real treat to fly it! Powered with 


TRAVEL AIR 


SPORT-TRAINER 





the air-cooled Wright-Gipsy engine, with a full tread, 


shock-absorbing landing gear and brakes, this Travel 
Air is remarkably easy to control on the ground or 
in the air. © In every detail it is designed to make 
flying and servicing by the owner as inexpensive as 
possible. Streamlining gives it sleek looks. That’s 
why the Sport-Trainer will make a wide appeal 
to 1931 buyers! 


CURTISS-WRIGHT 


AIRPLANE COMPANY 
ROBERTSON, MISSOURI 
FACTORIES: ST. LOUIS, MO. WICHITA, KAN. 
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A COZY, SPEEDY CLOSED PLANE 
FOR TWO THAT’S EASY 
AND INEXPENSIVE TO FLY! 





rae (CURTISS-WRIGHT 


COUPE 


Curtiss-Wright’s new COUPE is a 2-place plane remark- 
able not only for its closed-car snugness and comfort, 
but for its simple inexpensive operation as well. ® For 
two can fly cross-country in this trim closed craft as 
cozily and cheaply as in a car! The interior is beauti- 
fully finished, with deep upholstery. Noise is reduced 
to a minimum. You can fly 15 smooth, sure miles to the 
gallon of gas ...and the design of the plane is so sim- 
plified you can service it yourself. © So easy to handle, 
too. Sensitive dual controls, side-by-side; =xceptional 
visibility which is made possible only through this sleek 
low-wing design; dependable brakes and tail wheel for 








easy control on the ground—these are features you will 
experience with pleasure when you fly this new product 
of Curtiss-Wright skill in engineering. © Then there is 
the added satisfaction of smooth, flexible power devel- 
oped by the Wright-Gipsy engine, which speeds this 
smart little COUPE through the air at 110 m.p.h. and 
reduces long, hard trips to pleasant jaunts. ® But after 
all you must see and fly the COUPE for yourself to 
appreciate fully the marked achievement of Curtiss- 


Wright in this and other 1931 models. Ask your Curtiss- 


‘ Wright dealer for a demonstration or write the factory 


and let us arrange one for you. Off the ground—and go! 


CURTISS-WRIGHT AIRPLANE COMPANY 
ROBERTSON, MISSOURI @ FACTORIES: ST. LOUIS, MO. @ WICHITA, KAN. 
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MAKES A MINUTE MEAN TWO MILES 
IN CUSHIONED EASE AND COMFORT! 


THE TRAVEL AIR 


“+4RNKAY 








The racy new 3-place TRAVEL AIR Sportsman is a 
rugged, 2-miles-a-minute performer which rides with 
the ease and comfort of a touring car! @ Smoothly it 
glides down the runway...leaps skyward within 150 
yards...climbs 750 feet a minute... levels off ...strikes 
120 m.p.h. if you wish...and with the endurance of its 
record-holding Challenger engine cruises easily over 
600 miles in six hours! @ The sturdy Sportsman is an 
able sky rider and a cozy carrier for three because 
Curtiss-Wright designers, knowing what private 
pilots prefer, have put into this craft the pro- 
gressive devices taken from their long experience 
in building many types of planes. @ It floats in 
and lands at 48 m.p.h. Special TRAVEL AIR 


aa 


shock absorbers, and split-axle undercarriage 


eliminate the shock of careless landings on 


FACTORIES: 





SPORTSMAN 








rough fields. Internal expanding brakes assure ground 


control. The entire fuselage structure is made of strong 
alloy steel. Wide wings give you easy, sure, stable 
control. Convenience of seats, controls, instruments, 
and fittings — even to strap-cradle for extra luggage — 
make the Sportsman as comfortable as a car. @ Here is 
your plane, your personal craft. See your Curtiss-Wright 
dealer for a demonstration and you'll want to fly the 


Sportsman away! 


CURTISS-WRIGHT 


“AIRPLANE COMPANY 


ROBERTSON, MISSOURI 


ST. LOUIS, MO. WICHITA, KANSAS 
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“It is evident that fastenings made with Self-tapping Screws 
will resist vibration much better than machine screws” 
say authorities of the COLLEGE OF ENGINEERING OF N. Y. U. after tests. 


Re weeks scientists of the College of Engineering 
of New York University studied the holding power 
of fastening devices. By unbiased tests they were to de- 
termine whether Self-tapping Screws, noted for econ- 
omy in assembly work, have greater or less holding 
power than the fastening devices they usually replace. 


Particular attention was given to the effect of vibration, 
for it is the chief cause of fastening failure. The spe- 
cially constructed vibrating machine, shown above, 
was run more than a hundred hours under close obser- 
vation. Four test specimens were subjected to the vibra- 
tion—each specimen containing two sizes of Self-tap. 
ping Screws, and an equal number of the equivalent 
sizes of machine screws, the most common alternative 
means of fastening. 


Early in the test the majority of the fastenings made 
with machine screws failed. Yet not a single Self-tap- 
ping Screw loosened. The report of the authorities 
conducting the test states:—“ It is evident that Parker- 
Kalon Hardened Self-tapping Screws will resist vibra- 
tion much better than the conventional machine screw”. 


Detailed information developed from the extensive 
tests made at N. Y. U. of the comparative strength of 
fastening devices under stresses of vibration, tension 
and shear will be found in the booklet offered here. 
The coupon brings it, free; with another helpful book- 
let showing the large savings gained on metal assem- 
blies through the use of these unique Screws that 
eliminate tapping, fumbling with bolts and nuts and 
other fastening difficulties. 





PARKER-KALON CORPORATION 


Dept. M., 192-200 Varick Street, New York, N. Y. 
Send me free booklets on the Security and Economy 


of assemblies made with Self-tapping Screws. 
Name and Co..--- 








PARKER-KALON 


HARDENED 


Self-tapping Screws 


PAT. IN U.S. AND FOREIGN COUNTRIES 





“Distributors Serve Industry Economically” 
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IN A PLANE YOU CAN AFFORD— 


The HEATH PARASOL $975 


(Special equipment free 
for a limited time only) 





—LARGE PLANE SAFETY... 
—LARGE PLANE PERFORMANCE 
—LARGE PLANE ENJOYMENT ... 








“\7 OU fly it just like the bigger planes. It’s as stable 
as a transport ship. And once you’re at the stick 
—you’re as proud as the owner of a $10,000 plane!” 


That’s the way one enthusiastic owner describes the 
new Heath Parasol. For not even the largest planes 
are constructed with more care and precision. Into 
every Heath part is built 22 years of light plane 
experience. And as a result—large plane safety and 
performance are yours for the first time at a price 


you can afford. 


To fly it is to want it! 


Unless you have flown the new Heath 
Parasol yourself—you can’t possibly appre- 
ciate its value. Take it up to 18,000 feet. 
Fly 400 miles cross-country without a stop! 
Race along at an 85 mile per hour clip. 
And put it through all the stunts you’ve done 
in the larger planes. Then you'll begin to 
understand its tremendous popularity. 

Observe its full vision above and below— 
and even dead ahead beneath you. Note its 
unparalleled low flying cost—actually less 











(eacerpts taken from letters on file at 
Heath factory in Chicago. ) 





THESE OWNERS 

once were doubtful—now read what 

they say— 

‘‘—-my Parasol outperforms any ship fiy- 
ing out of our airport—4900 feet 
above sea level.’’ 

‘anyone who has ever soloed ean fly a 
Parasol with complete safety.”’ 

‘‘—the ship handles well. I took it to 
3000 feet in my first flight and find 
it great for building hours.’’ 

'—the Parasol has twice the beauty, 
workmanship and gbility that I ex- 
pected.”’ 


‘the Heath Parasol is the finest sport 
plane and the most practical ship I’ve 
ever seen for twice the money.” 











from more expensive ships only in ; i 
fords convenience and flying ease unmatched in all of aviation history! 








Sea plane flo 









ats can be quickly substituted for the 

regular landing gear. This actual photograph shows 

that the Sea-Plane Parasol loses none of the stability 
for which the land plane is famous. 











The new Heath B4 Engine, first 
place winner at the 1930 National 
Air Races, is exclusively an air- 
craft motor—and is standard equip- 
ment with all Heath flyaway planes. 


. 4 


Chicago. 
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A few Heath Par?sols lined up at the Heath Airport. 
Hundreds of these remarkable little planes 
are in use today—some in such distant countries as 


India and Peru! 


COMPLETE 


ee 





Flown exactly like the largest planes—the new Heath Parasol differs 


size. Its smaller construction af- 


than one cent a mile including gas, oil, stor- 
age, etc. And consider that it requires no 
airport or hanger as it lands on any field or 
even a highway. And with wings mounted 
on the sides it can be stored in a country 
barn or city garage! 


Act now and get extra equipment 
free! 


Don’t sit back again this summer and wish 
you too could fly! Investigate the new 
Heath Parasol now. By buying now—you 
get such important accessories as air 
wheels, motor starter, brakes, and metal 
propeller without a penny extra charge. 
They will add immeasurably to your en- 
joyment of the plane. 

Don’t delay another day. 10 cents in stamps 
or coin brings our large illustrated book- 
let. Mail the coupon be- 
low today. 











HEATH AIRCRAFT CORP., = ¥ v331, 
1721-9 Sedgwick St., Chicago, 


Without obligation please send me your interesting 
illustrated booklet on the new Hesth Parasol. I enclose 
10 cents for postage. 

(1 am interested in the Heath Parasol for my own 


use. 
COI am also interested in selling the Heath Parasel 
my territory. 


in 
NOMO 2... ccscccccccccessesecccesseceses eeeceee 
BODEED occ ccrvrccriccorcccegece Eccccesece eeecee 
CID 0c on sns den eneepsessdses .- State eeeeee 
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STAMINA INTO CHANCE VOUGHT AIRPLANES 


Until a seaplane has to be set down in a 
rough sea, a pontoon strut fitting is just one 
of a thousand details. But at the instant of 
landing, that fitting is either a perfect part or 
a real menace. There can be no compromise 
between the two. And so with every one of the 
hundreds of parts in a reliable airplane. Only 
by careful selection of materials, by accurate 
control in fabrication, thorough and frequent 
inspection ... all backed by proper design.... 
can such perfection be attained. And every 
part in a Chance Vought plane is made and 
tested by that formula. 


In the sunlit Vought plant, presses punch 
out the parts from which built-up fittings are 


made. Vought-trained mechanics do the weld- 


ing and brazing. And Vought-trained inspect- 


ors watch the work. At every step, each part 


is subjected to careful check. None but perfect 


parts get through the many inspections. 


All parts in Vought airplanes are designed 
and built for strenuous service. Vought 
planes in the Navy take catapult launching 
and deck landing into arresting gear as all in 
the day’s work, year in and year out. And for 
sport and business, it’s hard to find a faster, 
sturdier and more reliable ship. Chance 
Vought Corporation, East Hartford, Con- 
necticut. Division of United Aircraft & Trans- 


port Corporation. 


CHANCE VOUGHT 
CORPORATION 
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has power—smoothness—certain release. 

With this new Goodyear brake you con 

@) U C 14 either slide the wheels or bring up the tail, 

depending on the landing surface, and 

still keep complete control. Its release is 

as sure as its braking action — its power 

S T e) Dp S will hold the plane at a standstill with full 

throttle — and stop it again when you 
let it roll. 


M DY S AV = ta may not need such a brake for 


ordinary landings — but when you need 


YOUR SHIP! it you need it bad. 


For full engineering data, write or wire 





Aeronautics Department, Goodyear, Akron, 
Ohio, or Los Angeles, California. 


Every pilot knows he can't always pick his 


landing conditions. Mud, sand, plowed 















ground, or a 2 by 4 landing field can look 
mighty good when gas is low and the 
ceiling is lower. And they look a lot better 
when you know you will land on Airwheels 
with the new roller-bearing brakes. 

These big, soft rolling pillows bring you 
down safely on ground that would put a 
plane on its nose if it had any other wheel 
and tire equipment. They make . 
cross wind and down wind 
landings with perfect control. 

Then the new Airwheel brake 
goes into action and the ship 
comes to a sure, smooth STOP. 

There’s never been anything like 
this brake on an airplane before. It 


WREN YOU BUY &@ NEW SHIP SPECIFY GOQODYEAR AIRWHEELS 


Evy eRYTHIN GIN 


ing crowd-control duty 
during the landing of 
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“CLEAR FIELD 
IS A SAFE FIELD 


A two-hundred-acre field ceases to be two hundred 
acres when airport visitors and their automobiles 
crowd the field. An — is supposed to be devoted 


exclusively to flying. Planes should not have to fight 
with crowds and parked automobiles to land and 
take-off. 


The airport operator can attract planes and reduce the 
risk of accident by giving the pilot every available 
foot of area the field affords. 


Only a clear field is a safe field. Keep your field 
‘“‘clear’’ by barring crowds from the flying area with 
an Anchor Fence. 


The local Anchor representative will be glad toexplain 
our complete Airport Fencing Service. Just phone or 


write him to call. Or, send for a catalog. 


ANCHOR POST FENCE COMPANY 
Eastern Ave. and Kane St., Baltimore, Md. 


Albany Boston Buffalo Charlotte Chicago Cleveland Detroit Hartford Houston 
Los Angeles Mineola, L.I. New York Philadelphia Pittsburgh 
St. Louis San Francisco Shreveport 


Representatives in all principal cities. Consult your local classified directory. 


NCHOR FENCES 
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Easier landing— 
easier ground maneuvers 


BENDIX 





WHEELS AND BRAKES 


They make small fields larger; they bring new efficiency, ease, and 


safety to all ground operations. 


Thus have Bendix Wheels and Brakes for aircraft contributed 


immeasurably to practical aeronautics. 


Alexander Industries, Inc. 
Bellanca Aircraft Corporation 
Boeing Aircraft Company 
Buhl Aircraft Company 
Cessna Aircraft Company 
Consolidated Aircraft Corp. 
Curtiss Aeroplane & Motor 
Company 
Curtiss-Wright Airplane 
Company 


BENDIX 
SOUTH BEND, 


(Division of Bendix Aviation 


Detroit Aircraft Corporation 


Douglas Aircraft Company, 
Incorporated 


Fairchild Airplane Mfg. Co. 
Fokker Aircraft Company 
Keystone Aircraft Corporation 
E. M. Laird Airplane Company 
The Glenn L. Martin Company 
Northrup Aircraft Company 
Pitcairn Aircraft, Incorporated 


Spartan Aircraft Corporation 
Stearman Aircraft Corp. 
Stinson Aircraft Corporation 
Thomas-Morse Aircraft 
Corporation 
Verville Aircraft Company 
Chance Vought Corporation 
U. S. Air Corps (for all ships) 
U. S. Navy (Bureau of 
Aeronautics) etc. 


BRAKE COMPANY 


INDIANA 


Corporation) 


BENDIX @ BRAKES 


FOR SAFETY 


FULLY PROTECTED BY PATENTS AND APPLICATIONS IN U. S. AND ABROAD 





Air Moil Saves Time 

























































































AVIATION 
March, 1931 





























Fly more — Repair less 
USE 































































































Panes lubricated with ordinary oils 
require overhauling every 150 to 250 hours. 
Planes lubricated with Pennzoil Aircraft 
Oils are regularly and safely flown 300 to 
400 hours without overhauling. 


Pennzoil cuts down repair time and 
cost, increases the flying time you get out 
of your plane. 


This is one reason why America’s 
greatest passenger lines and good opera- 
tors everywhere use it. 


Another reason is that it lasts twice 
as long as ordinary oils—it gives you many 
more hours of flying with every filling. 





Pennzoil is made from 100% Pennsylvania crude and 
nothing else. It differs from all other Pennsylvania oils 
because of the famous Pennzoil process which uses only 
the heart of the crude—the fraction richest in lubricating 


efficiency. Sold at most airports from coast to coast. 


THE PENNZOIL COMPANY. Executive Offices and Refinery: Oil City, Pa. 
Division Offices: New York, Chicago, Los Angeles 
British-American Oil Co., Ltd., Sole Distributors in Outario and Quebec, Canada 


* It isr°t enough to ask for “‘“Pennsylvania oil°’’ 
—to be sure of lowest cost per flying hour, say “PENNZOIL” 


¢ 


a quart 





Hear Pennzoil Pete and Andy Sannella’s All 
Star Orchestra over WJZ and other N. B.C. 
stations Sunday evenings 10:15 Eastern 
Standard Time. 


PERMIT NO. 2——PENNSYLVANIA 
GRADE CRUDE O11 ASS’ N 





This seal is more than a pledge of 100% 
Pure Pennsylvania. It is our guarantee 
to you of highest quality finished Motor Oil. 
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STANDARD THE <SToux. WORLD OVER 


VALVE FACE GRINDING MACHINE 








Precision Work on 


Valve Refacing 


and other valve jobs, is done easier and quicker on the Sioux Valve Face 
Grinding Machine. It is so accurate, dependable and sturdy because it 
has these exclusive Sioux features:— 


1. Sioux Roller Chucking System grips valve stem firmly above worn surface and holds 
it perfectly centered. Self-aligning, adjustable, positive, accurate. 


. Automatic Lubrication—through oil-filtering felt wicks. Keeps out grit and dirt. 


. Smooth, positive operation, with fewer parts, through use of SKF self-aligning 
ball-bearings. 

. Simple, positive fool-proof method of engaging and disengaging drive shaft by 
means of a cam shaft. 


Ww wo 


> 


Only in the “Sioux” can you get these features and the famous Sioux guarantee. 
Investigate before you buy. 





Special aligner for short stem aero- 
plane valves for use with No. 660 
machine. 














No. 660 for aeroplane valves of any angle. Handles valve stems of 
5/16 in. to 13/16 in. diameter. Complete with 4 H.P. A. C. motor, 
extra grinding ‘ideal for large, hard valves, wrenches, etc. 


Net $187.50 





Sharpening aeroplane 


reamer with No. 898 Your Jobber Selis Them 


attachment on No. 660 
machine. 


| ALBERTSON & CO. INC. C4 


SIOUX CITY, IOWA.U 
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FAMOUS FLIGHTS WITH THOMPSON VALVES 
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WHEN THE 


“QUESTION MARK” 


SET THE FIRST SIGNIFICANT 
REFUELING RECORD 





Refueling an airplane in flight was not an unprece- 
dented feat in 1929. But its use to accomplish the first - 
refueling endurance flight in history remained for Maj. Carl 
Spatz, Capt. Ira Eaker, Lieut. Elwood R. Quesada, 
Lieut. Harry A. Halverson and Staff Sergt. Roy Hooe, of 
the U.S. Army Air Corps. 

Taking off in the tri-motored monoplane, “Question 
Mark,”’ on New Year’s morning, 1929, they flew for more 
than 150 continuous hours. All former heavier-than-air 
sustained flight records, including those of dirigibles, 
were exceeded by many hours. 

It is significant that in this first aero motor “‘breakdown”’ 
test under actual flying conditions, just as in the first 
outstanding full-throttle block tests, Thompson Valves 
stood up. The 54 Thompson Valves in the three Wright 
Whirlwind motors of the ‘Question Mark” survived the 
terrific grind in condition capable of many more hours of 
flight. 

This and many other famous demonstrations have 
influenced the adoption of Thompson Valves for America’s 
finest airplane engines. 


THOMPSON PRODUCTS, INCORPORATED 


General Offices: Cleveland, Ohio, U.S. A. 
Factories: CLEVELAND and DETROIT 
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"EL cghbest 


165 HP AIRCRAFT ENGINE 
ON THE MARKET 


42%,” diameter adaptable to Townend Ring 






The Second Series Continental 7-Cylinder Radial 
Engine conservatively rated at 165 h. p. 
Navy Test Rating 177 h. p. 





The Continental A-70 Second Series aircraft engine, ready for flight, complete with magnetos, car- 

buretor, starter and pump mountings, weighs only 390 pounds. With exhaust ring, air heater and 

cleaner—415 pounds. @, Materially lighter than any other engine in this power range, the A-70 

Second Series incorporates all the sturdy, rugged qualities that characterized the original A-70 and 

established its reputation for smoothness and reliability. @ These engines, after 200 hour full throttle 

test runs, required absolutely no replacements — proving conclusively their unusual stamina— their 
ability to stand up under the rough treatment of commercial service. 


CONTINENTAL AIRCRAFT ENGINE COMPANY 
General Office and Factory, Detroit, Michigan 


[Lontinental Engines 






















Be 


This time 
CURTISS 


Stanavo Aviation Engine Oil has 





Mechanics who know motors from A to Z, and well- 
lighted, completely equipped shops at every hangar. 





Aviation accessories, includi 


Engine Oil, to meet eve 


every Curtiss- Wr right s 


Visit the Stanavo Ex- 
hibit at the National 
Aircraft Show. 





-WRIGHT 


been selected by the Curtiss- 
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R MANY YEARS 
Curtiss - Wright 
has served the 
world of aviation. 
Pioneers since the 
earliest days, to- 
day Curtiss Wright 
Flying Service is 
making air travel 
and flying experi- 
ence possible for thousands of alert 
Americans. 


Sianavo Aviation 
are to be found in 
tock room. 


From coast to coast it is known for 
every phase of commercial flying— 
student training, aerial mapping, 
photography and surveying, 
sightseeing, transportation, sales and 
service. 


Its service for permanent storage and 
transient flyers—the most complete 
and practical of its kind in this 
country — is operated from thirty 





Modern, heated hangars are to be found at all Curtiss-Wright fields. They 


are equipped with every facility for airplane users. 


permanent bases. These bases are 
modern in every respect. Large, well- 
drained fields—hard surfaces—com- 
plete weather reports and up-to-date 
equipment are at the disposal of 
transient flyers. Over 4,000 standard 
replacement parts and accessories 
are carried in stock. Storage in roomy, 
heated hangars, repairs and service 
are available at reasonable rates. In 
fact—at Curtiss-Wright fields—every 
effort is made to add to the flyers’ 
comfort and to make flying more 
attractive to the public. 


At fields of this type you would ex- 
pect to find Stanavo — and you do. 
As is the case with many others of 
the country’s leading air transport 
companies, Stanavo Aviation Engine 
Oil is in use and available for all 
flyers at each of the fields of the 
Curtiss-Wright Flying Service. 
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goes STANAVO 


Wright Flying Service —the “World’s Oldest Flying Organization” 
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STANAVO SPECIFICATION 
BOARD, Inc. 


Organized and Maintained by: 


Standard Oil Company of California 
225 Bush St., Son Francisco 


Standard Oil Company (Indiana) 
910 S. Michigan ) rand Chicago 


Standard Oil Company of New Jersey 
26 Broadway, Rew York City 


STANAVO 


AVIATION ENGINE OIL 


One Brand—STANAVO. One Quality —the Highest— Throughout the World 
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Photo by Wendell McRae 





Rev ’Er Up! ——— ~ . 
with Ssocony 


Rev ’ER UP!” Charged with Socony Aviation Gasoline and lubricated with 
the New Socony Motor Oil, you’re ready to take off in short order. 

Socony Aviation Gasoline delivers sure-fire power to every cylinder. The 
New Socony Motor Oil lubricates every engine part instantly. Because it is 
completely dewaxed, it flows readily at the highest altitudes and at the lowest 
temperatures. Yet it does not break down under hours at full throttle. 

Use this Socony combination next time you “rev ’er up” and convince your- 
self of the important difference Socony Aviation Gasoline and the New Socony 


~ SOCONY 


Socony Aviation Gasoline New Socony Motor Oil — 
STANDARD OIL COMPANY OF NEW YORK 
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Read this page FREE 


then send 50 cents for 


the other 159 pages... 





_tells you howto 


shrink dead-load 





+++ + + + + ALUMINUM in Aircraft+ + + + + + + 





Alloy 195-4 is used where maximum shock-résisting properties 

combined with high strength are required. Over a period of time, 
the yield point increases very substantially with some increase in 
strength and decrease in elongation. Alloy 195-16 has a higher 
tensile strength, yield point and hardness than No. 195-4, but a 
lower elongation. The elongation is sufficient, however, to make 
it capable of withstanding the shocks and abuse of general serv- 
ice. In alloy 195-10, the hardness, yield point and tensile strength 
are carried to the highest point consistent with the avoidance of 
excessive brittleness. Alloy 196-6 permits the development of a 
higher Brinell hardness than is obtained in No. 195 alloy; and 
where this property is of importance, its use is indicated. 

The alloys, 122 and 142 (Y alloy), have excellent strength and 
hardness, and possess the ability to retain their strength at elevat- 
ed temperatures. They are especially suitable for castings sub- 
jected to appreciable wear. Varying degrees of hardness may be 
obtained by subjecting these alloys to different heat treatments. 

The two alloys, 12 and 112, are probably the best known of all 
of the aluminum casting alloys. They have excellent casting 
characteristics and very good machining properties. At one time, 
they were extensively used in aircraft engine castings; but with 
the advent of the high strength, heat treated alloys, their use has 
been confined to those parts in which strength is not of prime im- 
portance. 

The aluminum-silicon alloys, 43 and 47, are quite fluid at tem- 
peratures almost down to the freezing point, and have a low 
solidification shrinkage. This combination of properties makes it 
possible to cast intricate shapes having both heavy and thin sec- 
tions without the excessive use-of risers and chills. The castings 
are dense and leak-proof. Silicon has a lower specific gravity than 
aluminum, and its alloys with aluminum are lighter than com- 
mercially pure aluminum. Because the aluminum-silicon alloys 
resist salt water corrosion better than any of the other aluminum 
casting alloys, they are particularly well fitted for seaplane con- 
struction. 

The properties given for No. 47 alloy are obtained by treating 
the alloy while molten with metallic sodium or Alpax Grain Re- 
finer. This modification treatment retards the particle growth of 
silicon and gives a fine-grained alloy. Castings made from the 


14 





-swell pay-load 


After 14 years of day by day work with 
Alcoa Aluminum—14 years of working 
with the U. S. Bureau of Standards, U. S. 
Army Air Corps, U. §. Navy Bureau of 
Aeronautics, The Naval Aircraft Factory, 
and with airplane manufacturers, opera- 
tors, pilots and mechanics—we offer you 
this book. 


Every one of its pages is devoted to record- 
ing facts about where Alcoa Aluminum can 
be best employed in aircraft: the mechanical, 
physical and chemical properties of Alcoa 
Aluminum and its various strong alloys: 


ALCOA ALUMINUM 2-7 serie nec 


The one metal that flies best .- ciTy 
Pr a NAME OF COMPANY. 





instructions for cold-working, heat-treat- 
ing, annealing, and joining aluminum: 
pointers on necessary shop equipment for 
maintenance and repair of Alcoa Alumi- ; 


num parts. 


44 tables and 60 photographs are used to 4g 
explain and illustrate pertinent data. In 5@ 
fact, here is a book which tells how to 4 
shrink dead-load—swell pay-load. And it © 
costs only 50 cents. U. S. Postage Stamps 
accepted. Use the coupon. ALUMINUM 

COMPANY of AMERICA; 2482 Oliver a os 
Building, PITTSBURGH, PENNA. os 
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@ Here's A COUPON 
o~ FOR YOUR CONVENIENCE 


aa USE IT. 4 
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FAIRCHILD 
MODEL 6-390 
ENGINE PARTS 
made of 
NICKEL ALLOY 


STEEL 


Cranxshaft 

Crankshaft gear 

Crankshaft thrust bearing nut 
Crankshaft center plug spacer 
Connecting rod bolts 

Piston pins 

Valve Te and lower 


washers 

Valve spring lock washers 

Valve rockers, rocker hub pins 
and adjusting screw 


Lower front idler drive gear and 
shaft 


Vertical drive shaft 

Vertical drive shaft upper and 
lower gears 

Vertical drive shaft housing 
packing nut 

Camshaft gear 

Upper front idler gear, shaft, and 

ng washer 

Accessory drive shaft 

Accessory drive shaft front and 
rear gears 

Accessory drive shaft thrust plug 

Rear idler gear 

Magneto drive gears 

Magneto coupling gears 

Magneto control rods 

Oil pump gears and shafts 

Pressure oil relief valve seat and 
cap 

Fuel pump gears 

Tachometer gears and shafts 

Tachometer and fuel pump drive 
adapter 


Tachometer gear insert 
Her hub nuts, bolts, key 
—— ° 


Starter driving jaw 
Crankease main bearing studs 


Cowl supports 
Drain pipe packing nut 


—E 


AUXILIARY PARTS 


Studs ° Keys 
Bolts Nuts Cup plugs 
Screws Shouldered plug 


**Y-Alloy” cylinder head castings 


INTERNATIONAI 





eo 





NICKEL COMPANY, IN(¢ 
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Fairchild model 6-390 6-cylinder 


Farmingdale, N. Y. 


Nickel Alloy Steels... have 


“greatest possible strength and 


resistance to fatigue and wear 


consistent with minimum weight P 


‘ Fairchild Engine Corporation states: 

“Our reason for using Nickel Alloy Steels for the parts 
given on the attached list is because the particular steels se- 
lected for each part must have the greatest possible strength 
and resistance to fatigue and wear consistent with the mini- 
mum possible weight. This refers particularly to the crankshaft 
which is made of a Nickel Alloy Steel selected because of the 
uniformly high grade of the material and its resistance to fatigue 
stresses. Also all gears, either of oil hardened or case hardened 
steel, which must have both strength and wear resistance 
to insure long life, are of 
Nickel Alloy Steel because 
of its low distortion dur- 





1rekel 


FOR ALLOY STEEL 


ing heat treating, which 


insures an accurate gear”. 


SEND FOR LIST OF AVAILABLE PUBLICATIONS ON NICKEL AND ITS ALLOYS 


ns 
PN 
67 WALL STREET, NEW YORK, N. Y_/ Nicke 


C 





inverted airplane engine mfd. by 
FAIRCHILD ENGINE CORP., 


9 


N 
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TARTING 


IRCRAFT engines today 

are easier to start because 
Stromberg has developed a car- 
buretor that will supply fuel 
to the engine at extremely 
low speeds. 


A self-priming well in the 
Stromberg Aircraft Carburetor 
makes quick starting possible. 
The difficulty of low suction in 
the manifold is overcome. A 
turn of the propeller draws 
fuel through the idling well 
into the manifold — and the 
engine takes hold instantly. 


This is one way Stromberg 
carburetors have helped make 
aircraft engines more conven- 
ient to operate—more satisfac- 
tory to use. 

Stromberg engineers, with 
22 years of carburetion expe- 
rience, are at your service on 
all carburetion problems. 





engines now being built 


itt a bie Fish ge 3 . ; Over 95% of the aircraft 
are Stromberg equipped 


eae Pe 
bo es | 5. Ah atti fi a ae 


STROMBERG CARBURETORS 


BENDIX STROMBERG CARBURETOR COMPANY 


€ DIVISION OF BENDIX AVIATION CORPORATION » 
701 BENDIX DRIVE * SOUTH BEND, INDIANA 
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WHEN A BEARING 


FLIES... 
THERE’S NOTHING BUT 


PERFORMANCE 
THAT COUNTS: 






Pratt and Whitney 
Wasp Motor equipped 
with SSS Anti-Fric- 
tion Bearings on Ford 
Tri-Motored Plane. 











e Every aviator knows that “Nothing is apt to cost so much as a bearing that cost so little.”” 


Along the skyways... where chances are always much too long to 
take ... where human lives and the development of a new industry 
depend upon Performance . .. the bearings invariably are SSF. 





Men who plan and build the things that fly do not buy on price. Balland Roller Bearings 
Price alone means nothing up where wing-tips brush cloud-tips in 
passing. Performance is the only thing that counts. 


And so today there are more SS Anti-Friction Bearings in use 
on aircraft and aircraft equipment than all other makes of bearings 
combined. SKF Industries, Inc., 40 East 34th St., New York, N. Y. 
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FOR BETTER 
PERFORMANCE 


In comparing values, performance should 
be the determining factor. It is the only 
true test of worth— gauged not by first 
cost, but by ultimate cost over a useful 
life. It is the standard by which true 
economy must be measured. 

In every field of erigineering and in- 
dustry, over a period of twenty years, 
INORMA-HOFFMANN Precision Bearings 
have made a distinguished record for 
dependable stand-up-ability. For greater 
economy, longer sustained, they stand 
pre-eminent. 

There is a PRECISION Bearing for 
every load, speed and duty. Let our en- 
gineers help you select the type best 
adapted to your special conditions. And 
write for the Catalogs. 


NORMA-HOFFMANN BEARINGS 
CORPORATION 
STAMFORD CONN., U.S.A. 
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THE TEXAS COMPANY 


TEXACO PETROLEUM PRODUCTS 


SALES DEPARTMENT ¥ j 
OFFice OF GENERAL SALES MANAGER 


F. M. HAWKS 
SUPERINTENDENT AVIATION 





October 16, 1950 


The Cleveland Pneumatic Tool Co. 
Cleveland, Ohio 


Gentlemen: 

I take great pleasure in advising you that your 
Aerol Struts, which we are using, not only have proved 
themselves to be very efficient in absorbing landing shocks, 
but also add greatly to the cleanliness of the gear con- 
struction. Their simplicity, both in installation and 
operation, is another outstanding accomplishment. 


You are to be congratulated on your product and 

















the results it brings to the ones who use it. 


Very truly yours, 


Ante 


FMH:CES Supt. of Aviation 




















TYPICAL expression of opinion from one of America’s 

best-known pilots. Aero! Oleo-Pneumatic Struts have 
won and held the enthusiasm of pilots the world over. They 
are manufactured by The Cleveland Pneumatic Tool Co., 
Cleveland, Ohio. 
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Knowledge of the Need 


DICTATED FAFNIR DESIGN 


aes bearings had no precedent on which to base 
design. With the insistent demand for ball bearings to 
provide easier operation of controls . . . to make the opera- 
tion more uniform . . . to reduce the need for maintenance 
and repairs ... an intensive study of aircraft needs was 
conducted by Fafnir engineers. 


Witness one of the results as illustrated above. It is a Fafnir 
Torque Tube Bearing having a very narrow width and an 
outside diameter only slightly larger than the bore. Great 
saving in weight is effected and the minimum of space occupied. 


This is but one of the designs which Fafnir engineers have 
developed in conjunction with aircraft engineers and designers. 
Cartridge types, integral double seal bearings, . 
an inch dimension series and other special 
types are described in Fafnir Aircraft Data 
Sheets. Write for copies. 


THE FAFNIR BEARING COMPANY., NEW BRITAIN, CONN. 


Atlanta Chicago Dallas Milwaukee Detroit Newark New York Philadelphia Cleveland 


FAFNIR 


BALL BEARINGS 
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D. you know that... 


each month our subscription depart- 


ment receives more than 150 requests 


for *““Back’’ issues of AVIATION? 
¢ ¢ ¢ 


If we printed extra copies of our 
monthly issues, we would be glad to 
comply with these requests, but un- 
fortunately we have no way of knowing 
in advance just how many of our news- 


stand readers will “‘miss’’ an issue. 


$$ ¢ 


But We Do Know — that each of 
these requests indicates a reader has 
““‘missed”” just the issue he could make 


valued use of. 


Insure your receiving 
AVIATION regularly by filling in the 
coupon below, today.... 


AVIATION Here is my check for $3.00. Send me Aviation for one 


10th Avenue at 36th Street full year. 
New York City Name 


coeecveveeeeeeeereeeeeeeeeeeveeeeeeeeeseeeeveetseaeer 


+ NR iii tactincs Ks 5.0 gtaibigig: ¥i6'4'0 CASAC Oo es 


Subscription Rates: ‘ 
U. S., Canada and Mexico, $3; a aint Sua Ma oss 5 gakre 400 a8 6s Ge ed 
Central and South America, $6; 


all others, $8. Se a ee ee 
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Now! 
JACOBS ENGINE 


As a complete Unit 





Specifications And this Smoother Power is now supplied in a complete 

precede riage tp nena unit, which includes ply wood mounting board, inner 
160 at 2100 R. P. M. 

WEIGHT OF ENGINE— DRY — 390 Ibs. cowling, exhaust collector ring, and N. A. C. A. cowling. 
NUMBER OF CYLINDERS — 7 : : 
DISPLACEMENT — 528 Cu. In. A complete power plant, assuring proper cooling... 
comaal mae "te, simpler installation ... and the ultimate in performance. 
Par tet gy a meg Adaptable to any fuselage. The heart of this power plant 
OVERALL IENCES — 55 tn. is the JACOBS 150 . . . a quality engine that has proved 


Recommended Cruising Speed 


its superiority. Production engines now in service 
1800 to 1900 


with from 500 to 800 hours without a replacement. 


A. T. C. 31 


Bacosps ArRCRAFET ENGINE Co. 


CENTRAL <==) EE AIRPORT 


CAMDEN, NEW JERSEY 





CRAFTSMEN 











HAS TURNED THEORIES INTO 


2, @@racrs._.. 


PROVEN theories have no place in the 

air, and only the test of time will prove 

theories as facts. The test of time alone will 

discover engineering soundness and segregate 
the practical from the impractical. 


Engines may be designed on guesswork, but 
these engines should be accorded no place in 
aviation where safety is paramount. Proven 
theories—-facts—are the property of only the 
best engineers and engineering talent is not 
hastily developed but built carefully and 
methodically by years of experience upon 
a background of solid, proven principles. 


At the shops of Govro-Nelson, aviation engine 
manufacturers are drawing upon the vast 
resources of theories proposed and developed 
at the highly regarded Arts & Metiers College 
of France, tested and proven ina million motor 
cars on the highways of the world, on the 
cinder track in famed racing cars and in the air. 


At the shops of Govro-Nelson, time has turned 
theories into facts. Airplane engine manu- 
facturers are using Govro-Nelson machinings 
with full confidence that they are precisely 
designed and accurately manufactured with a 
character fully worthy of their own products. 


el 
({OVRO-NELSON 


COMPANY 


1931 


TO THE 


ANTOINETTE 


DETROIT 
AVIATION 
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The NEW 


UNIVERSAL TWINS 


For Fast Work in Clos 









































3 / 1 6” 
DRILL 


Capacity-in Steel....... 346 
Weight. ...... only 33 pounds 


he pemng in size, light in weight,. powerful in opera- 
tion, the new Black & Decker Universal Twins 
are designed to do their work with great ease and 
speed, even in close quarters Small body diameters 
and rounded exterior surfaces fit the tools to the hand 
and afford the operators easy grasp in any position. 
With them your operators can do tedious production 
or maintenance work in less time, at less cost. 


The Screwdriver has an adjustable . friction -clutch 
which drives the screw ‘‘flush’’ and releases imme- 
diately without danger of. marring the screwhead or 
surrounding surface. Driving tension can be con- 
veniently set with the knurled thumb screw on the 
gear case. When necessary, the bit can be given an 
extra turn by a mere pressure of the finger on the 
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e Quarters 




















DRIVER 


Capacity, up to No. 8 Screws 
Weight....... only 4% pounds 


clutch control. In addition, this screwdriver has a 
positive clutch which allows the spindle to remain 
idle for finding slot in screw, and immediately en- 
gages the bit when pressure is exerted. This new unit 
is ideal for the many light screwdriving applications 
in airplane assembly and trim work. 


The drill is fitted with a 34” key-operated chuck. 
Like its companion, the screwdriver, it has all the 
features found in the larger Black .& Decker Drills. 
Powerful Universal Motor operates.on A. C. or D. C. 
Ball Bearings on Armature shaft and spindle. Fur- 
nished for 110, 220 or 250 volts. This drill is particu- 
larly applicable to the requirements of the aviation 
industry. 


See these Time and Labor Saving tools at Your Distributor’s—or mail the coupon below for 
Jurther details of these and other Black & Decker Tools for Aircraft Production and Maintenance 


Toy 
Se 





CY 
TOWSON, MARYLAND, U. S. A. 


Slough, Bucks., 
England 


Toronto, Ontario, 
Canada 


Sydney, 
Australia 


fi-~---— 


Fill Out and Mail Today! A 


The BLACK & DECKER MFG. CO. 
TOWSON, MARYLAND, U.S. A. 


Send literature describing Universal Twins and other 
Electric Tools for Aircraft Production and Maintenance. 
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RICHLUBE 


S AVIATION { 
LM TOR 15 


STRAIGHT-Run/ 


HAT means just this...Richlube is 100% pure Pennsylvania oil made 
entirely from choice Pennsylvania crudes. It is not blended with 
cheaper stocks! Because Richfield insists on the highest quality possible 


...it Operates its own refinery in the heart of the Pennsylvania crude dis- 


trict where its engineers personally supervise the refining... to make 


sure that every gallon is fine enough to carry the Richlube label. 


Richlube is Approved by Every Major Aircraft 
Engine Manufacturer in the United States 


Here is indisputable proof of Rich- 
lube quality...this sweeping tribute 
by the nation’s most famous motor 
manufacturers. Add to this...the fact 
that Richlube has played a promi- 
ment part in many of aviation’s 


RICHFIELD OIL COMPANY .- 


RICHFIELD 





greatest achievements. That it is 
used in daily service by leading air 
transport lines of the country! Try 
Richlube in your own plane...avail- 
able at important airports both east 
and west of the Mississippi River. 


Los Angeles - NewYork City 
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SAFETY 








Now you can get a famous SWITLIK 
SAFETY CHUTE at a greatly reduced 
price. Silk fabric prices are now the 
lowest in years and while they stay low, 
we are giving you the benefit of this tre- 
mendous saving to boost Aviation and 
safer fying. With the finest silk canopy 
our new price gives you a saving of 
$75, and with the proved Pongee Silk 
canopy, a saving of $60. 


SWITLIK 


CHUTES 








"300 


FOR WHITE SILK 
and 


*240 


FOR PONGEE SILK 


SWITLIK 
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Keduced to 


So—order your SWITLIK CHUTE now. 
Get one of these proved superior para- 
chutes with the patented one-piece com- 
bination pack cover and pilot chute, at 
a lower price than you would pay for an 
ordinary chute. Write or wire at once. 
Every SWITLIK SAFETY CHUTE drop 
tested and approved with A. T. C. Re- 
sponsible dealers are invited to write 
for splendid proposition. 


PARACHUTE & EQUIPMENT 


COMPANY 


TRENTON NEW JERSEY 
USED BY DEPARTMENT OF COMMERCE OFFICIALS, AIRMAIL P!LOTS AND FAMOUS FLYERS 





42 AVIATION 
March, 1931 


fontinenta/ 
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for 


In the field of engine design and manufacture “Continental” 
is indeed a recognized standard. For years “Continental” and 
*Motors” have been synonymous in the minds of millions. 





And with that intolerance of mediocrity which distinguishes a 
leader, Continental selects a Heywood Starter for their own 
field and service plane shown above. 


Surely the experience and judgment which dictates the selection 
of Heywood should mean much to plane owners. 


The simplicity of operation—absolute dependability—and above 
all, the convenience of starting from the operator’s seat afforded 
by the Heywood, are the least upon which the up-to-date pilot 
should insist. 


The Heywood Starter is made of Bohnalite—62% lighter than 


iron—and is adaptable to all standard engines. Write for 
descriptive pamphlet. 


SKY SPECIALTIES CORPORATION 
3651 Hart Avenue - . Detroit, Michigan 
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BELLANCA AIRBUS 


DOUBLES EFFICIENCY 
of AIR TRANSPORTATION 


















PAYLOAD: twice that of other single-engine transport 
airplanes of similar horsepower and operating cost. 


OPERATING COST: half that of multi-engine transport 
airplanes of similar payload capacity. 


SAFETY : Due to that perfection of flying qualities, control, 
and quiet comfort which only the simple single-engine 
airplane provides, as the history of aviation has proved. 


THE RESULT: Earning capacity far beyond that of any 
aircraft as yet produced. 













Nose of the Airbus, 8 
baggage-freight compartment with 
capacity of 18 cu.ft. or 450 Ibs. 






Seating Capacity: 12 persons. 

Payload (with 700 miles cruising range and Cyclone 
engine): 2,945 lbs. This figure includes 11 passengers 
and 1,075 lbs. of baggage, mail and freight. In the case 
of freight only, this payload may be considerably 
increased. 

Cruising Speed (at 2/3 full power): 118 to 126 m.p.h., 
according to type of engine. 


Department of Commerce Approved Type Certificates: 

No. 360, with water-cooled 60o-hp. Curtiss Conqueror 
Engine. 

No. 391, with 600 hp. air-cooled Wright Cyclone Engine 




























Entering Airbus cabin. Wide, 
full-height door at each side of 
fuselage. Retractable steps. 
















BELLANCA AIRCRAFT CORPORATION 


New Castle, Delaware 
New ~~ ate Chrysler Building eat 
nadian eee sag 
Bellanca Alvoratt of Canada, Ltd., Montreal 











Pose euthjoneh. steel- pn seats. 
Note bagg 
beneath seat ont dele. 
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On THE AIRWAYS 
TO-DA 





-as on the 
highways 
for the last 
o0 years — 





Worcester, MAss. 
AND HARVEY, ILL. 





















AVIATION 
March, 1931 





FOKKER 


demonstrators 


AT BARGAIN PRICES 


All Fokker planes, including these 


demonstrators, can be purchased on the 





convenient GMAC time payment plan 


We can’t call these ships new, although they have been flown only by 
our own pilots for demonstration purposes. 
But they are “new” in reliability —in mechanical condition—in ap- 
pearance inside and out and fully guaranteed by us, same as new planes. 
Every hour they spent in the air is generously taken out of the price. 
The number is naturally limited, but subject to prior sale we list the 


following models: 


STANDARD UNIVERSAL F-10A TRIMOTOR 
SUPER-UNIVERSAL F-11A AMPHIBION 
F-14A MAIL PLANE F-32 


Responsible operators or individuals 
with fixed bases, can secure attractive 
terms of lease. 


TELEPHONE Circle 7-5720—WIRE OR WRITE 


FOKKER 


Aircraft Corporation of America 


AFFILIATED WITH GENERAL MOTORS CORPORATION 
GENERAL MOTORS BUILDING, 1775 BROADWAY, NEW YORK 











SRB BALL BEARINGS used through- 
out the LYCOMING ENGINES on these 
STINSON TRI-MOTORED PLANES 


Stinson is a name long known to aviation. No 
less established is the prestige of Lycoming—noted 
manufacturer of dependable motors. In each 
Lycoming motor of these Stinson airliners a total of 
39 SRB Ball Bearings is used. One No. 213 single 
row bearing takes the propeller thrust; two No. 214 
single row bearings support the crank shaft and 36 
SRB lubri-seal bearings are used on the rocker arms. 


SRB Ball Bearings with the maximum number 
of large bails, hot forged from Molybdenum steel, 
provide the utmost in capacity and reliability so 
essential in aircraft engine service. 


STANDARD STEEL AND BEARINGS, INCORPORATED 


Plainville Connecticut 


DIVISION OF MARLIN-ROCKWELL CORPORATION 


Stinson Tri-Motor Airliners 
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Fly this Route 
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LAYOUT OF 
METROPOLITAN AIRPORT 
HOG ISLAND, PHILADELPHIA 





FORT MIFFLIN 


Watch Hog Island ! ee 


.-- Here will be offered to aircraft manufacturers 


The best manufacturing 
sites in Ameriea, bar none! 


Hog Island, famed as the country’s war-time shipbuilding center, is 
now being cleared for the construction of what is expected to be 
America’s most comprehensive air terminal. 


It is proposed to spend between four and five million dollars for the 
development of the Philadelphia Airport, which will occupy approx- 
imately 600 acres. A similar area of approximately 600 acres imme- 
diately adjacent to the Philadelphia Airport will be available for 
marine and industrial development. 





Philadelphia affords in favorable 
balance all important factors for On request, the technical staff of this Association will prepare and 


industrial and commercial prog- 


conk ‘Stein tins Saudis itn submit specific data applying to Philadelphia’s opportunity for you. 
the teaeeuite fame. Please address Department B. C. on your business letterhead. 
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BERNARD 


Vice President, Alexander Hamilton Institute 


“Buying advertising space in newspapers and periodicals 
without referring to A. B. C. circulation audits is like 
buying a pig in a poke. The old time farmers never traded 
horses blind. 

“The earnest attempt on the part of such organizations 
as the Incorporated Society of British Advertisers, the 
Australian Association of National Advertisers, the Ger- 
man Reklame-Schutzverband, and the Mexican Associa- 
cion de Annunciantes, among others, to form an Audit 
Bureau in their countries based on our own A. B. C., is an 
indication of the fact that thoughtful advertisers around 
the worid have seen the worth of such an organization.” 


Dnond bichir-beg 


@ Twenty years ago there was chaos in advertising. 
Nobody knew what his dollars bought—whether a 
thousand readers or ten thousand. Nobody, except by 
infinite pains and shrewdness, could find out. 


Could advertising, on that basis, ever have grown 
to its present importance? Would business ever have 
rested its trust in a sales weapon of metal so doubtful 
in assay? 

Hardly, think men who today direct advertising 
expenditures that total millions. Through such leaders 
as these the Audit Bureau of Circulations came to be 
organized. And largely through the activities of the 
Bureau, there is order today in the buying of adver- 
tising space. 

Once a year now, into almost every important pub- 
lication office, go the auditors of the A. B. C. Every 
circulation record is open to them. 





Siicen 


Manager of Advertising and Research 


Libby, M¢Neill & Libby 


GUY Cc. 


“Any American advertising manager who wants to learn 
the value of the Audit Bureau of Circulations need only 
start buying newspaper space in foreign countries. The 
impossibility of knowing accurately, without special and 
costly research, the amount and breakdown of circulation 
of publications in any other country, is a sharp contrast 
to the information which has become available to adver- 
tising in this country by reason of the work of the A. B. C. 

“But the Bureau needs the support of every important 
user of publication space. In my opinion it has not be- 
gun to reach any limit of its usefulness. I consider it one 
of the most fundamental advertising expenditures our 


company makes.” 


a er a 





To no publisher, no agency are they responsible. 
They work directly for the Audit Bureau of Circulations, 
and on the directorate of this institution a majority 
must be advertisers. 


The Bureau’s Audit Reports thus give the detailed 
findings of experts controlled by advertisers. They 
bring to light the complete circulation facts. 

Can any budget yield full returns without use of this 
only recognized method of appraising advertising space? 

Can any important advertiser, whether national or 
local, afford to be unrepresented upon the member- 
ship roster of the Audit Bureau of Circulations? 


An Advertisement by the 
AUDIT BUREAU OF 
Executive Offices + « * Chicago 


CIRCULATION S 
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in APPEARANCE .~. CONSTRUCTION . 
and PERFORMANCE 


AERONCA DUPLEX C-3... At last . . . a two- 
passenger Aeronca retaining the phenomenal performance of the 
single seater. This dual control, with seats side-by-side permit- 
ting easy conversation in pleasure flying and direct observation 
by students during training, renders obsolete the conventional 
tandem-type two-seaters. Powered with the new 40 h.p. Aeronca 
motor and reflecting quality in every. detail, the Aeronca Duplex 
C-3 has the strength, comfort and superior performance of ships 
costing three times as much. 


AERONCA E-113 MOTOR ... . This new motor, 
with its steel cylinders, overhead valves, roller-bearing crankshaft 
and ball-bearing camshaft, is unquestion- 
ably the most powerful and completely 
reliable two-cylinder engine in the world. 
It gives the Duplex C-3 a performance 
exceeding even that of the C-2. 

Advanced features of style, reliabil- 
ity and safety, a price range well below 
$2,000, and an operating cost of approxi- 
mately 70 cents an hour, place Aeronca 
planes in a position of absolute domi- 
nance in the private owner field. 


















































) ier year was epochal in the aircraft 
industry. It saw the opening of the 
great private owner market through the’ 
introduction of the first practical light air-- 
plane . . . the now famous Aeronca C2. - 

Extraordinary performance attracted im- 
mediate attention to this new plane . . 
with its 70-foot take-off; its rapid climb; 
its amazing stability and exceptional re- 
sponsiveness. Novices learned to fly it in 
two to four hours; sportsmen revelled in 
its extraordinary safety; its enormous glid- 
ing angle and its unbelievably slow landing speed. These quali- 
ties combined with its unprecedented economy of operation .. . 
about one cent per mile . . . made the Aeronca C2 the nation- 
wide sensation of the industry. The public saw, tried and 
bought! 

Now, while others are vainly striving to duplicate Aeronca 
performance, and to approach our 1930 standards, we are en- 
hancing our acknowledged leadership by producing 1931 
Aeroncas that actually surpass those standards. 


AERONCA DELUXE C2... . Without altering 
areas or aerodynamic design of the original Aeronca C-2, we 
have added greatly to its appearance, comfort and convenience. 
Wide strut-type landing gear; improved semi-cabin type wind- 
shield; wider fuselage for accessibility; improved upholstering of 
seats and back rests; enclosed baggage compartment; all combine 
to make the DeLuxe C-2 as superior in appearance and comfort 
as in performance. 


Dealer contracts now being closed. Some choice 
S territories still open. Write or wire for details. cA 


SN THE AERONAUTICAL CORPORATION OF AMERICA 


LUNKEN AIRPORT “BAER r CINCINNATI, OHIO 
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Seleeted for Foreign Service 












Course indicator for 
magneto compass 


+ F | ‘ 
Compass sensitivity 
controller 


Engine-tempera- 
ture indicator 





Course-setting 
controller 


A Tribute to the Reliability of 


G-E Instruments 


HH” speed, comfort, and reliability are necessary characteris- 
tics of this special Detroit-Lockheed airplane selected by 
Lieutenant Commander Glen Kidston, famous British flier and 
sportsman, for service in Africa and Europe. its equipment in- 
cludes, among other reliable and accurate instruments, a General 
Electric magneto compass and engine-temperature indicator. The 
selection of these instruments is an indication of the confidence 
won by G-E equipment among experienced pilots at home and 
abroad. Let us send you complete information. General Electric 


Company, SCHENECTADY, NEW YORK. 





Magneto compass 
generating unit 





GENERAL ELECTRIC 
<= AERONAUTIC EQUIPMENT — 





700-9 





SPECIALISTS IN NEW YORK, WASHINGTON, DAYTON, AND Los ANGELES 
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THE FLEETSTER Model 17 is a 
single-engined cabin monoplane, 
built for strenuous service. It ac- 
commodates seven passengers in 
addition to pilot and luggage, 
and is provided with spacious 
windows on each side of the main 
cabin, with a door on the left side. 
The pilot’s cockpit is forward of 
the main cabin. Seats are of the 
deep lounge type. The exterior 
and interior color schemes are 
optional with the customer ® 
With its high speed of 180 miles 
an hour, and its cruising speed 
of 153 miles an hour, The 
FLEETSTER Model 17 is a 
highly profitable carrier for fast 
and frequent passenger service, 
or as an economical auxiliary to 
larger transport equipment 
where traffic volume is variable ® 
Transport operators are invited 
to write for cost figures compiled 
from FLEETSTER operation 
and service—facts which will 
prove most helpful to their inter- 
ests in planning an extension, or 
a re-adjustment of their present 


operation. 


CONSOLIDATED AIRCRAFT CORPORATION “BUFFALO, NEW YORK 
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Traveling executives in increas- 
ing numbers are taking to the air. 
In directing or supervising oper- 
ations at distant points, or branch 
establishments over a wide range 
of territory, The FLEETSTER 
Model 17, convertible landplane 
or seaplane, provides such busi- 
ness men with safe, speedy and 
comfortable transportation ...a 
flying office, equipped with every 
accommodation, where business 
may be transacted en route at a 
saving of valuable time ® For the 
man of independent means who 
takes to flying as he did to motor- 
ing or yachting, The FLEET- 
STER Model 17 offers a new 
sensation—a sporting thrill— 
and a highly gratifying conveni- 
ence as a means of quick trans- 
port between widely separated 
interests... from city to shore, 
or country place...to resorts, 
meets, or other event: @ If you 
are interested in private air trans- 
portation for your corporation, 
firm, or self, write for facts con- 


cerning the adaptation of The 
FLEETSTER to business needs. 
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decrease maimtenance costs 


How many hours can you get be- 
tween overhauls of your motor? 
If you want the most and if you 
want your motors to last the 
limit, lubrication is the most 


important consideration. 


Gulf pride Oils are manufactured 
specially for the job of prevent- 
ing wear on moving parts of 
airplane motors. Their use in 
any aircraft motor assures satis- 


factory oil performance. 


© Gulfpride 


Oils 


po / 


GULF REFINING COMPANY 


Pittsburgh 


Pennsylvania 
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Swanson 
Announcing the 
FULL VISION COUPE 


A last, a true cantilever monoplane in which unobstructed over’ 
head vision is achieved through use of the Swanson patented 
wing truss. 

Designed for private ownership and student instruction and approved 
by the Dept. of Commerce, the Swanson W-15, side by side coupe is 
powered with the 110 h.p. Warner Scarab engine, giving ample 
reserve power and a high speed of 125 miles per hour. 

The Swanson Coupe combines, with excellent flying qualities, sturdi- 
ness, beauty of line, luxurious appointments, complete modern equip- 
ment and low operating and maintenance costs. 

This machine will not go into a spin from an ordinary stall. If 
forced into a spin it returns immediately to normal flying position 
when controls are neutralized. 


In the design of the Swanson Coupe, careful attention has been given 
to maintenance features. Wing panels are quickly demountable. 
Student controls may be quickly connected or detached. Rigging 
adjustments may be quickly and easily made. All structural parts are 
completely interchangeable without hand fitting. 


Wide doors, luggage compartment for two suit cases, seats adjustable 
for wearing seat pack parachute in comfort and numerous other im- 
provements in detail design. 


The Swanson Coupe is offered in two models—Standard and De Luxe. 
Equipment on both models consists of dual controls, low pressure 
semi-balloon tires, laminated safety glass, usual instruments and fire 
extinguisher, split type landing gear, Oildraulic shock absorbers, re- 
movable axles, brakes, full castering wheel. 


The De Luxe model is equipped with Eclipse direct cranking starter, 
engine driven generator, special aircraft storage 
battery, navigation and landing lights, cabin and 
instrument board lights, Hamilton Standard steel 
propeller, heater and extra instruments including 
compass, air speed indicator, clock, bank in- 
dicator, ammeter, switches, etc. 

Prices Flyaway Hopewell Va; Standard Model 
$4,450. De Luxe Model $4,985. 











NS De co Se conga tote yt 34 ft. 4 in 
EE Se ae 5 ft. 
in as oie es ts aaen San hee 7 ft. 7 in 
Weight empty—Standard equip’mt 1,325 Ibs. 
Weight empty—De Luxe equip’mt 1,400 Ibs. 
Gross weight—De Luxe equip’mt 2,050 lbs. 
Power loading, maximum........ 18.65 Ibs. h.p 
Fuel capacity................... 40 gals. 
Useful load—Standard equip’mt 725 Ibs. 
Useful load—  e '.uxe equip’mt 650 Ibs. 
Payload—Standard equipment... . 295 Ibs. 
Payload—De Luxe equipment... . 220 Ibs. 

OES RRR peer 125 m.p.h. 
Cruising speed.................. 95 m.p.h. 

ing Reet e2 2s eee ea & m.p.h. 

Cruising radius................. mi. 
eae pe seas ooo 54 eters 26> 6} hrs. 

te of climb from sea level: 

BRD se bose ne mee: «54 50> 1,000 ft. per min 

I ee ree 700 ft. per min. 

Ceiling, absolute. . 16,000 ft. 

Send for complete details 


HOPEWELL...VIRGINIA 


SPECIFICATIONS AND 
PERFORMANCE DATA: 







SWANSON AIRCRAFT CO,, Inc. 
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WHEN TIME IS MONEY... FLY! 
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YOU will often find it just as 
important to let your product or 
your message fly! . . . Strangely 
enough, the United States, which 
is so dependent upon swift trans- 
portation in order to promote and 
maintain national business, does 
not realize the value of Air-Express. 

There is room here for profitable 
and constructive business! 

It is significant that the great 
flight of a squadron of Italian 
planes across the South Atlantic 
received relatively slight atten- 
tion. The world has grown accus- 
tomed to long flight and is getting 
rapidly away from pioneering days, 
except in countries that are also 
backward in other forms of trans- 
portation. Seasoned travelers are 


becoming accustomed to airplane 
service. Double sections are flown 
between Chicago and New York 
in six and a quarter hours! Gar- 
denias are sold in wintry New 
York thirty-six hours after leav- 
ing sunny California! 

There is money in air-express, 
both to shipper and operator. 

A new transcontinental air- 
express has recently been opened, 
which will carry packages up to 
200 pounds weight from coast 
to coast in 36 hours. In addition to 
this, there are several services 
which connect with the great air- 
express services of Europe. It is 
literally possible today for the 
people of Cairo and Bagdad to 
see moving-picture releases as 





promptly as on continental 
America—within two weeks after 
air-shipment from Hollywood! 

Ford tri-motored, all-metal 
planes have established them- 
selves in all climates and under all 
conditions as swift, capacious 
cargo-carriers, built for speed, 
economy and extraordinary dura- 
bility. Ford commercial transport 
planes have written a marvelous 
record in the sky. 

There is no long-haul transpor- 
tation service of any sort that has 
made large profits out of carrying 
passengers only. It is the “meat 
below deck” that pays the profit 
on ocean liners. Ford planes are 
designed for every service, and 
have been proved in every service. 





FORD MOTOR COMPANY 
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When H () . 
Blankets the “Hell Stretch” 








Wimeing through the fog. Depending on 
radio for guidance. The pilot who has Exides 
aboard is safeguarded. He knows what 
weather to expect ahead. The condition of 
landing fields. 


Dense fog. Flying blind. Only radio 
to tell him whether he is on the course 
and of weather conditions ahead. 


Exide Aircraft Batteries help make 
radio certain—and do other jobs just 
as dependably. They furnish current 
for landing, avigation and instrument 
lights—starting and ignition. Exides 
have proved their worth over millions 
of miles of sky lanes. They are so 


THE ELECTRIC 


designed that the electrolyte will not 
spill—even in the hardest kind of fly- 
ing service. This is but one of many 
reasons why they are preferred. 


Ask your flying friends about Exide 
reliability. Or write today for further 
information about the many types of 
Exide Aircraft Batteries. One-seater 
“mono” or cabin plane—there’s an 
Exide to fill the bill. 


STORAGE BATTERY COMPANY, 


55 


dependable Exides keep pilots 


a on the course, via Radiophone 


Od. 
SS. 
~ 


Exide Aircraft Battery—a bat- 
tery made to fly. Light-weight 
—compact—safe. 


Exide 


AIRCRAFT 
BATTERIES 


Philadelphia 


THE WORLD’S LARGEST MANUFACTURERS OF STORAGE BATTERIES FOR EVERY PURPOSE 
Exide Batteries of Canada, Limited, Toronto 
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The 125 H.P. Kinner-BIRD 


ananm... KN New BIRD 





FIVE PLACE CLOSED CABIN 
POWERED WITH A 125 H.P. KINNER.. 


BIRD 125 H.P. Kinner 
4-Place Open Cockpit ATC 
—388 Dual Control $4395 


BIRD 100 H.P. Kinner 
3-Place Open Cockpit ATC 
—239 Dual Control $3895 





The 110 H.P. Warner-BIRD 


SEE IT AT THE DETROIT SHOW 


BIRD 110 H.P. Warner 
3-Place Open Cockpit ATC 
—382 Dual Control $4250 


BIRD 165 H.P. Wright 
3-Place Open Cockpit ATC 
—%387 Dual Control $5870 


BIRD AIRCRAFT CORP. 


GLENDALE, L. I. . - NEW YORK, N. Y. 
A limited number of OX-5 BIRDS with new engines are available at $2195 
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Hungry jaws knead the glowing ingot 


IERY RED, an ingot of steel glides 

up the rollway. Then cruel jaws seize 
the glowing mass and mold it... back and 
forth...like so much incandescent putty. 
Fourteen inches wide, sixteen inches deep 
and five feet long, when it enters this mill 
...it leaves a slender “‘bloom”’, four inches 
by four and seventy feet long. 


Follow a “bloom” of Roebling acid open- 
hearth steel and you will understand 


the exceptional safety and stamina of 
Roebling Aircraft Wire, Strand and Cord. 
As it passes through a seemingly endless 
chain of processes, each step of produc- 
tion is marked by painstaking thorough- 
ness. The technique of every operation 
is the result of many years of experience. 


JOHN A. ROEBLING’S SONS COMPANY 


WIRE...WIRE ROPE...WELDING WIRE... FLAT WIRE 
COPPER and INSULATED WIRES AND CABLES 
WIRE CLOTH azd WIRE NETTING 


TRENTON, N.J. Branches in Principal Cities 
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ROEBLING WIRE AIRCRAFT PRODUCTS 
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OF A CENT PER MILE— 
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actual operating cost of a 


Packard-Diesel powered plane 


on flight of 12,000 miles 


nae ne by air almost half 
way ’round the world at the equator 
at a total fuel cost of $108.24! That is the 
record recently achieved by a Packard- 
Diesel powered plane on a 12,000 mile 
flight. This represents an actual operating 
cost of only nine-tenths of a cent per mile. 


Completely accurate statistics were kept 
during the entire trip. The pilot’s log 
book shows that the ship was in the air 
123 hours. The total amount of fuel used 
was 1082.4 gallons, making an average 
consumption of 8.8 gallons perhour. This 
figures better than 11 miles per gallon. 


The fuel economy and dependability of 
operation demonstrated in this flight 
are but typical of the everyday per- 
formance of the Packard-Diesel Aircraft 
Engine. Similar results are being attained 
wherever the Packard-Diesel power- 
plant is in service. 


That is the reason why the Packard- 
Diesel is steadily gaining the endorse- 
ment of an increasing number of aircraft 
owners, operators and manufacturers. 
Today the Packard-Diesel Engine is 
setting new standards of reliable, eco- 
nomical performance. 


PACKARD MOTOR CAR COMPANY 
DETROIT, MICHIGAN 


E MAN 





CKARD-DIESEL 


H O OWNS 
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GREAT LAKES 
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Now the 


1931 GREAT LAKES 


SPORT-TRAINER 


finer than ever! 


The perfection of the 1931 Great Lakes Sport- 
Trainer is a triumph of careful engineering 
and standardized manufacture. The Sport- 
Trainer, produced by a manufacturer of proven 
stability, has for a background a brilliant 
record of achievement in performance, in 
reliability, in demonstrated acceptance. Its 
engineering features have brought forth 
the enthusiastic .endorsement of scores of 


unbiased experts —its economy of opera- 
tion has become a standard of com- 
parison throughout the industry. Constant 
refinements have given this finer Sport- 
Trainer an even greater degree of rugged- 
ness, of speed, of maneuverability. At 
$3150 (flyaway, Cleveland) the 1931 Great 
Lakes Sport-Trainer maintains its envied posi- 
tion as the outstanding value in all aviation. 


Manufactured under U. S. Department of Commerce Approved Type Certificate No. 228 





Contractors to the United States 


- 


mY AIRCRAFT 
RS 





CLEVEtL:LAN D 
Navy 





Army and 
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AIRPLANES 





are chosen when dependable, full load performance with 


stability and stamina 


is needed under severe operating 


conditions. They have pioneered new frontiers from 
Alaska to Antarctica, in every type of climate—on wheels, 
skis, and pontoons—and have made a notable record of 


achievement. 


New Prices 


KR-21 Two place Sportster and Trainer, with complete 
equipment. Low pressure tires and brakes. Kinner 100 
hp. engine. Flyaway factory............ $3990 00 


KR-21B Same model as KR-21 but has Kinner 125 hp. 
engine with increased performance. Low pressure tires 
and brakes included. Flyaway factory..... $4525 00 


KR-34D Three place taxi, sport and training Biplane. 
Comet 165 hp. engine. Completely equipped. Flyaway 


I Sere sore bs ol kee alan WE brs $5675.90 


KR-34C three place taxi, sport and training Biplane. 
Wright J-6 165 hp. engine. Complete equipment and 
unusual performance. Flyaway factory... $6200 00 


Full information upon request 


FAIRCHILD AIRPLANE 
MFG. CORP. 
Farmingdale, Long Island, N. Y. 


BRANCHES: 
Hangar No. 5, Love Field J. B. Alexander Co. rn 
Dallas, Texas Los Angeles Metropolitan Airport 


Van Nuys, Calif. 


Division of The Aviation Corporation 





Fairchild KR-21 


Slightly used factory demonstrators 
of all biplane and cabin models in 
excellent condition for sale at most 
atiractive prices from $2500 upwards. 











Fairchild KR-34D 
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Fonow your route 
with confidence... 


Equip your plane with 3 
Western Electric Radio! j 





Take advantage of weather broadcast and beacon 
facilities established by the Department of Commerce 
on the airways shown above. Install Western Electric 
equipment —the same make selected by all the large 
transport lines—in your own ship! 

Hear Government weather reports over your long 
wave receiver—and beacon signals that guide you 
when visibility is low. Talk by short wave radio tele- 
phone with radio equipped airports along your route. 

Fly with new satisfaction, greater efficiency— know 
at all times your true position, course, weather and : 
landing conditions ahead. 

For full details write to Western Electric Company, 
Dept. 253 A, 195 Broadway, New York. 


oe grr 




















Western Electric: 


Aviation Communication Systems 


MADE BY THE MAKERS 4 OF BELL TELEPHONES 


ee —_ — 
_ 7 














* Northern Electric in Canada 

The following companies have NATIONAL PARKS AIRWAYS 
standardized on Western Electric: UNITED AIRCRAFT AND TRANSPORT 
AMERICAN AIRWAYS INC. Boeing Air Transport ' 

Canadian Colonial Airways National Air Transport 

Colonial Air Transport Pacific Air Transport 

Colonial Western Airways Varney Air Lines 

Embry-Riddle Company WESTERN AIR EXPRESS 

Interstate Airlines 

Southern Air Fast Express TRANSCONTINENTAL & WESTERN AIR 


Universal Air Lines NORTHWEST AIRWAYS . 
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WHEN YOU TACKLE 
YOUR FIRST JOB... 


you'll know what 
it means to be 


BOEING -TRAINED! 


I you're Boeing-trained, you'll find your 
first job far easier than you expected. 





You'll know exactly what to do, and doing it 
will be almost second nature to you. There'll 
be no discouraging gaps in your training, no 
bad habits to overcome. 


That's because Boeing courses are practical 
They are based on 13,000,000 miles as by 
Boeing System planes with mail, passengers 
and express. Boeing instructors are veterans 
of years of practical experience—air mail and 
army pilots, for example, averaging 4,000 fly- 
ing hours. 


Boeing courses exceed every requirement of 
the Department of Commerce, and provide 
special attention to individual needs. Labora- 
tory and shop equipment and the fleet of five 
types of planes make the Boeing School the 
nation's best-equipped flying school. 


If you are too ambitious to be satisfied with 
ordinary training, mail the coupon . . . today. 


BOEING 


SCHOOL AERONAUTICS 


Division of United Aircraft & Transport Corporation 





BOEING SCHOOL OF AERONAUTICS 
Room 3.C, Airport, Oakland, California 


Gentlemen: | am interested in 


C) Private Pilot LC) Boeing Master Pilot 


CL) Limited Commercial Pilot [1] Boeing Master Mechanic 
(CD Transport Pilot 
Name 


Address 
City 











State 




















Our wide experience in the 
field of AUTOMOTIVE 
ENGINES makes us a 


most practical source for 


AIRPLANE 
SPRINGS 


| on a production or 
experimental basis 


ents for Spring Se 
Vicg n 
>% 


we? . 


DETROIT DIVISION COOK SPRING DIV'N 
6400 MILLER AVENUE ANN ARBOR, MICH. 


BARNES-GIBSON-RA YMOND-ING 
























“Fortify for 
Fire Fighting 

















Heavy Duty Pres- 
sure Type for in- 
dustrial hazards, fires 
in oils and electrical 
units, where volume 
and speed are essen- 
tial. 


“a 
Y, EQUIPMENT 
Jan, FOR EVERY HAZARD 


ne Hlanutactaring Compan 


yrene 
ca 
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This aristocrat of 
the skies joins the 


Standard air fleet! 





Left—The new Boeing- 
built flagship of the 
Standard air fleet, pow- 
ered with three 525 h.p. 
Hornet motors. Above 
—Passengers at bridge 
in the richly finished 
cabin. Below—View aft 
showing another ar- 
rangement of seats, 
with passengers enjoy- 
ing an amusement 
broadcast. 















n 







A PIONEER in demonstrating the business advantages 
of flying, the Standard Oil Company of California now 
sets the pace again with this custom-built Boeing tri- 


motored transport. 


Among the many de luxe features of this remarkable plane 
are: buffet, gas stove, refrigerator, intraplane telephone 
service, radio for receiving amusement broadcasts, Pull- 
man beds, overstuffed adjustable chairs, portable desks 


and tables, trunk compartment, individual lighting fixtures, 





double-width windows, controllable heating and ventilat- 


ing, lavatory with hot and cold running water. R © = N G 


. ~ plane are — not only say newest advances AIRPLANE COMPANY 
in air transport design and construction, but also the ex- 
SEATTLE, WASH. 


A Division of the United Aircraft and 
Transport Corporation 


traordinary stamina that characterizes all Boeing planes, 


commercial and military. 


We are proud that so staunch a friend of aviation has In Canada: Boeing Aircraft of 


‘ Canada, Ltd., Vancouver, B. C. 
selected us to create this new type of business plane. 








one 


ms OMRON aE 


EASIER, SAFER and 
CHEAPER TO FLY ! 








Known to Mid-West Pilots As ‘‘The Sweetheart of the Air” 


= is the ideal ship for training and sport 
. the OVERLAND SPORT RAINER. 
Small in size . . . yet roomy enough for two. 


Light in weight . and unusually strong. 
Powered with the LeBlond 70 it performs 
like 100 HP. 


It flies “hands off” and is hard to stall or 
spin. ee modern equipment included 
at $2895. rite for further information. 


OVERLAND AIRWAYS, INC., OMAHA, NEBR. 


The Overland Sport Trainer 
MODEL “L” 








The New Non-Stalling 


CHAMBERLIN 


8 Seater 


$12,500.00 


2100 Ibs. useful load 
IMMEDIATE DELIVERY 


Attractive Dealer’s Proposition 


Watch for complete details in the 
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Just published! 


a manual of 
propeller 
design 


—complete 
—up-to-date 
—practical 





Every aircraft designer and engineer needs this specialized treat- 
ment of propeller design problems. Covers both theory and 
practice. Shows how to adapt design for maximum efficiency with 
all aircraft types and operating conditions. 


Aircraft Propeller 
Design 


by FRED E. WEICK 


Aeronautical Bugaueer, Lang Memorial Aerouuutical Laboratory, 
National Advisory Committee Sor Aeronautics: Member, Society of Auto- 
motive Engineers 


294 pages, 6 x 9, 180 illustrations, $4.00 


€ ow book presents the theoretical, experimental and practical 
aspects of propeller design, including the most recently avail- 
able data on developments of the past few years in this field. 
The data presented is drawn from the author’s designing experi- 
ence with both the Navy Department and private manufacturers, 
and is based on wind tunnel and flight tests. 


The subject is treated not only from the puint of view of propeller 
performance and efficiency, but also directly in terms of the effect 
on airplane performance. The dominating influence which air- 
plane and engine designers have on propulsive efficiency obtained, 
due to their control of the conditions under which the propeller 
must operate, is clearly brought out. 


Some of the important topics covered 


—momentum, airfoil and blade-element theory 

—blade-shape, tip speed and body and propeller interference 

—aerodynamic tests 

—variable-pitch and tandem propellers 

—gearing 

—calculation of stresses 

—materials and forms of construction 

—a summary of design factors and an outline of the practical 
phases of design procedure 


New, simple method for selecting propellers 


An important feature is a simple method, given with working chart 
by means of which propellers can be accurately and quickly Bh mee 
to fit any airplane and any operating conditions. 


Examine this new book 10 days FREE 
Send this coupon 


EE EXAMINATION COUPON 











Detroit Show Number of AVIATION McGraw-Hill Book Co., Inc., 370 Seventh Avenue, New York. 

Send me postpaid Weick’s Aircraft Prom fy 4 ten days’ 
free examination. I agree to send $4. ten or to return 

the book, postpaid. 
eee tion, write at ae ce (Biase Pity Cee 
AR NC Cc AM PE EEE eee ae eg ee Tee I a Cee oe 
CL E E D. H BERLIN ila ii ia ee gain aes 4 5 cw aah a Raeaonaa e 
Telephone Bergen 3—7330 ected i i. oa as thc os oh on nb 8 den dd vai beds oman ae 
Jersey City Airport, Jersey City, N. J. ee ee Perret: Perr PPerrr err re rer 
bn ay sent on approval to retail purchasers in U. 8S. = one 

Vv. -, 
> cpouunnnuueguenuueousnseensenaaa 
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VAST UTILITY 
OF AMPHIBION 
FOR *5,800) 












"PRIVATEER landing ... 
Notice wheels tucked under wings. 


PRIVATEER! 


no spray for passengers. 


PRIVATEER brings to the three great air minded classes 
. . . flying schools, sportsmen and salesmen . . . the utility 
and safety of an amphibion at a price several thou- 
sand dollars under that of current amphibion costs. 
PRIVATEER’S price of $5,800 makes it the lowest priced 
amphibion in the world. 


Designed by pioneer makers of amphibions . . . proved service 
worthy by stiff tests... the two place open cockpit PRIVATEER 
{A. T. C. 370) adapts itself to every conceivable flying and landing 
condition with a maneuverability that amazes experienced pilots. 
Combines ease of control with remarkable stability, smart appear- 
ance and the dual safety and dual pleasure of land and water. 
Flying range adequate for all reasonable needs . . . motor parts 
extremely easy of access. 


A dependable Warner “Scarab” motor of 110 h. p. provides a high 
speed of 95 miles per hour...a cruising speed of 75...4a 


landing speed of 41... a climb 
PRIVATEER 


of 650 feet per minute...a 
isi f 2 iles. All 

cruising range of 250 miles $5,800 (Fly-away at foctery) 

A. T. C. 370 


this with a useful load of 600 Ibs. 
. « « performance aplenty! 

Weight Empty, 1350 Ibs. 
Gross Weight, 1950 Ibs. 


Standard Equipment 


Warner “Scarab” 110 h. p. 
Paragon Pusher Propeller 
Heywood Injection Starter 
Low Pressure Tires 
Fuel Level Gauge 
Tachometer 
Oil Thermometer 
Air Speed Indicator 
Altimeter, Tools, Anchor 
Rope, Cockpit Cover 
Fire Extinguisher 





Naturally, because of its wide 
utility and low maintenance cost, 
dealers who sell the PRIVATEER 
have entry into a vast and com- 
wrehensive aviation market. Three 
other models in the Amphibions, 
Inc. fleet furnish an amphibion 
for any purse ...and the Am- 
phibions, Inc. dealer policy pro- 
vides a liberal margin of profit 
on each sale. 


For complete information concern- 
ing the territorial appointments 
which are now being made, write 


MPHIBIONS, INC. 


(FORMERLY IRELAND AIRCRAFT, INC.) 
GARDEN CITY NEW YORK 
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The non-stretching, strong 
streamline tie rods perfected 
by Stewart Hartshorn Co. 
offer little wind resistance. 
That increases speed and re- 
duces fuel consumption. 
They won’t stretch! That 
cuts “follow up” and lining- 
up costs. 
Many of the most famous 
aircraft in aviation history 
have been braced externally 
with Hartshorn Streamline 
Tie Rods. 





















Hartshorn Square Section 
Tie Rods speed assembly 
time, can be tightened from 

any point along the length 

of the rod and make imme- 

diately visible any torsional 

strain. These flat-faced rods 

can be made fast at inter- 

sections, 


AVii mime 
RODS 


‘Ee . 
i 5 I 
+ 


STEWART 


250 Fifth 


TSHORN 


New York, 


HAR 


Avenue 


CC 
Be 





aap tangs Gal akanane 5 gaa 
. 








P.M. A.C. 


“AT YOUR SERVICE” 
The Finest Model Airplane 
Mail Order Factory 


in America 


COMPARE THESE PRICES 


Curtiss Army Hawk od 
Lockheed Sirius 
—” $4.75 Boeing Pursuit 4-7 


Sikorsky Amphibian raca Curtiss ws _ RACH 
Curtiss Falcon Savoia Marchetti 


Special—R.O.G. $ .25 

Cabin Plane ..... 50 

Tractor 20” .... .60 

Twin Pusher ... 1.75 

Lockheed Sirius. 2.00 
These are all 2-foot flying models. Bulkheads, ribs and all 
pe yong parts ave imprinted on Balsa Wood. Kits contain 


size blue prints, cement, dope, covering and all parts 
necessary to make a true scale model. 


These kits are positively not a bundle of sticks. Blue prints 
can be supplied for all of the above kits for $0.30 EACH, 
prepaid by us. 
SPECIAL—$.50—Enough material to build four (4) 
planes. Balsa, wire, paper, dope, bearings, rubber 
and cement. 


CELLULOID WHEELS SPECIAL OFFER 


1” dia., per pair...$.08 American Kit No. 1, con- 


” 3 . taining 1—R. O. G. En- 
wi — oo pent wei durance Plane; 1—Bi- 
¥" dia., per pair... .15 plane and 1—Contest 


Tractor. 
Plans of each plane with 
instructions ....... $.50 


CEMENT—BANANA OIL 


Cement, Clear Dope, Acetone, Acetate, Banana Oil, 
Dryer, Thinner, Colored Dopes, Lacquer and Paints. 


2 Gee rs. z...0 ee oe Wee... co ese $.40 
4a: Can oi 640% iam weet, Gl... ss... 75 
WARP PROOF BALSA DUMMY RADIAL 
Ati 2 aoe $.50 ENGINES 
26's WW ..5. 60 Celluloid imitation en- 
sf 30... .90 gines, 9 cyl., dia. 3”. 
a2 ere We ..... NN 5 niu ida $.40 


Packing charge 15 cents for orders under $1.50. 


Send check or U. S. Postal Money Order. No stamps or 
C. O. D. orders accepted. 


Foreign coins or stamps not accepted. 


P. M. A. Cc. 


10 East Church Lane, Philadelphia, Pa. 
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RAYMOND MANUFACTURING CO. 
CORRY. PENNSYLVANIA 

















PERRY-AUSTEN 


Don’t Crack 
Don’t Peel 
Don’t Rot 





Good Take Up 
Good Fill 


Easy to Apply 


These essential qualities of good dopes are demanded by 
experienced aircraft manufacturers. That they are inher- 
ent in PERRY-AUSTEN DOPES has been proven by 
Government and manufacturers’ laboratory tests and in 
practical service on thousands of military and commercial 
aircraft. 


PERRY-AUSTEN DOPES are produced by the oldest 
manufacturer of aircraft dopes in the United States and 
they are used by many of America’s foremost aircraft 
manufacturers. Ask for our quotations, whether for large 
or small quantities. 


Contractors to United States Government 


PERRY-AUSTEN MFG. CO. 


Main Office and Works: Grasmere, Staten Island, N. Y. 
Tel. Dongan Hills 707 


Chicago: Se Tel. Superior 6948 
510 N. Dearborn St. Rey: 
ays 


OF 
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RELIANCE 


TACHOMETERS 








ccourale~ 


DURABLE~DEPENDABLE 


In every line of industry there is an accepted 
Standard by which all manufacturers in that 
line gauge the efficiency of their products. 
It is significant, therefore, that on the Test 
Stands of the majority of Airplane Engine 
Builders—one name predominates on the 
ever present Tachometer—THAT NAME IS 
RELIANCE. 
And beeause Reliance Tachometers have 
proved their value in testing—it is but 
natural that Reliance should be installed on 
the Instrument Boards of Outstanding Air- 
planes. 
Pilots in general are delighted to find their 
planes Reliance equipped. They know that 
Dependable Accuracy is the “Factor of 
Safety” back of Reliance Tachometers. 
For year after year—Reliability in Testing 
or Flight— 
“YOU CAN RELY ON RELIANCE” 
Catalog sent gladly on request. 


BARBOUR STOCKWELL COMPANY 
Cambridge, Massachusetts 

















STRENGTI 


In your Tubine 








Mm é@ Qris 


STRENGTH 


in your Airplane 






SERVICE 
STEEL CO. 





| aa mt 
siete 


19 SCOTT ST 1435 FRANKLIN ST. 
BUFFALO DETROIT 
32 E. FRONT ST. 216 N. ALEMADA ST. 
CINCINNATI LOS ANGELES 
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Page 
Fence 


- - - Aviation is 
** sufficient. unto itself”° 
if welifeneced .. .« 


T is essential—in Aviation—to keep out 
the unwelcome, the over-curious. Pro- 
tecting the crowd has cost too many fine 

flyers their lives. The need is a sturdy, neat, 
long-lasting fence around all landing fields. 

PAGE engineers have made a special study 

of aviation fencing. They have developed 
chain link fabric in three fine metals, one of 
them Aluminum. And there is always PAGE 
Ornamental Refined Wrought Iron fencing 
for formal ds. No matter what atmos- 
heric conditions you have, there is a PAGE 
: Feues of great durability and low upkeep 














THE NEW NB.4 














THE FIRST NATIONAL SHOWING 
AT THE 


DETROIT SHOW 


All Metal Structured. 
3-Place. 

Warner & Lambert 
90 H. P. Motors. 
Brakes and Hydraulic 


Landing Gear. 


Write for new descriptive pamphlet and distributors’ proposition. 


Nicholas-Beazley - - Marshall, Mo. 


Airplane Co., Inc. 






















carbon steel o 

distinct advan- 
tages, but tubular 
posts are fur- 
nished where 


£2 Se 


Page Fence is a 
Product of The | 
Page Steel © |S 
Wire Co., an | - 

Associate|- 

Company of 
American 


Chain Co., Inc. 


3 tage ye'716 Service Pla PAGE 
2 rvice nts erect 

& Se ieaeat hot Fence everywhere. Write for 
< ized name and address of Plant in 


your locality. Complete de- 
scriptive literature on request. 
res sm Page Fence Associa- 
tion, 520 North Michigan Ave., 
Dept. E71, Chicago, Ill. 


Page 






Fence of 
Armco Ingos 
Iron fabric i 

tusis ofd 














The unvarying depend- 
ability of Williams’ Air- 
craft forgings results from 
efficient laboratory analyses 
of material and _ direct 
supervision of the various 
manufacturing processes by 
.__ metallurgical 
8 ° 


A well-equipped Chemica! 
and Physical Laboratory 
and complete forging and 
heat-treating facilities com- 
bine with a half-century 
of experience in enabling 
us to positively guarantee 
every Williams’ forging to 
meet specifications. 


Any shape, any material 
and any size up to 350 lbs. 





Aircraft Division 


J. H. WILLIAMS & CO. 


“The Drop-Ferging People” 


New York BUFFALO 


Chicago 
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ONLY ONE 
AIRCRAFT SHOW 
THIS YEARZ 


The one aircraft exhibition in which the entire 
industry will participate, the National Aircraft 
Show is destined to be the biggest aviation event 
of 1931. As the only Class “A” Show this year 
it will attract designers and manufacturers, air- 
port engineers and pilots, government officials, 
aviation enthusiasts and a legion of buyers. 


Nowhere else will prospective purchasers be able 
to see such a comprehensive, compact and com- 
plete presentation of the very latest in aircraft 
and accessories. From April 11th to 19th their 
undivided attention will be focused upon the 
Detroit aircraft exposition. 


Every foot of exhibition space available in the 
Detroit City Hangar—the biggest in the world— 
has been reserved and arrangements are now 
being made to accommodate the overflow on the 
outside of the building. Thus, the National Air- 
craft Show will not only be the only important 
aeronautical exhibition this year but alsoit prom- 
ises to be the largest in the history of aviation. 


For information write to 


RAY COOPER, Manager 
Aircraft Bureau, 
Detroit Board of Commerce, 
Detroit, Michigan 




















YESTERDAY 
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FrOR many generations and in many 

countries, American Screws have played 
an important part in building and repair 
work. It is safe to say that the same will 
be true in the future, because the name 
American Screw Company stands for qual- 
ity in screws of all types for all purposes. 


Our reputation is an “insurance policy” 
—jit insures you against inferior screws. 


You can do any job better with Amer- 
ican Screws. Ask for them by name. 


TIRE WOOD STOVE MACHINE 
BOLTS SCREWS BOLTS SCREWS 


AMERICAN SCREW CO 


PROVIDENCE,R.I.,U.S.A. 


WESTERN DEPOT,225 WEST RANDOLPH SL.CHICAGO, IL. 


Put It Together With Screws 
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A NEW TYPE 
AIRCRAFT RECEIVER 


HE Model D Stromberg-Carlson Aircraft Receiver adds 
new safety and dependability to flying operations. It is 
esigned for aircraft reception of radio range signals, weather 
re and all other radio aids to safe flying. Interchange- 
able Coil Sets make this instrument adaptable to the entire 
radio spectrum. 


A particularly favorable signal-to-noise ratio, accompanied 
by high sensitivity and selectivity, is its outstanding elec- 
trical characteristic. Extreme simplicity of construction, 
bes. ar with the ease with which Model D may be con- 
trolled, appeal to both the aeronautical engineer and the 
‘ radio technician. 

Let us send complete details of the new Model D Stromberg- 

Carlson Aircraft Receiver. 


Stromberg-Carlson Telephone Mfg. Co., Rochester, N. Y. 
Address all inquiries to our Sales 
Aircraft Radio 


tive: 
Corporation, Boonton, N. J. 


Model D Stromberg-Carlson 
Aircraft Receiver equipped with 
Everead Raythions Piller 
Tubes and powered by Eveready 
Dry Batteries. Over-all Dimen- 
sions Nod Receiver and Mount- 

: 1644x914 x 9X in- 
cites. Weight: 18 pounds. 
Licensed Under: A. r & T. 
Co., R. C. A., R. F. L. and 
Aircraft Radio Corp. Patents. 


Stromberg-Carlson 


Makers of Voice Transmission and Voice Reception Apparatus For More Than Thiriy-Five Years 
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A Modern 
and Satisfactory 
Source of Information 


Avigation 
By Bradley Jones 


In “Avigation” Bradley Jones has contributed 
a book of exceptional value. It is written in 
a clear-cut style which can be readily under- 
stood by students of avigation. Much of the 
material in the book, especially chapters de- 
voted to latitude and longitude, instruments, 
maps and meteorology and fog flying, are sub- 
jects which are vital to every pilot. A chapter 
on historic flights is interesting and the illus- 
trations in the book help to explain in a 
graphic fashion many of the points brought 
out in the text. 

Bradley Jones is Professor of Aeronautic Engi- 
neering at the University of Cincinnati—and 
was for seven years Navigation Engineer at 


Wright Field. 
314 pages 


5 by 73 $2.75 


Sent on ten days approval 





A Wiley Book 
A 


FREE EXAMINATION COUPON 


OHN WILEY & SONS, Inc., 
ryt Fourth Avenue, New York. 


Gentlemen: Kindly send me for free examination a copy of Jone’s 


be tion’, I agree to remit the price of the book $2.75 within 
ten days or return it postpaid. 
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Where there is no landing 


there must be no failure 
For SPRINGS of any kind, of 


any material, for any purpose 
in motor, controls or landing 
gear, use 


(T]-11-) aon ia 


WM. D. GIBSON COQ. 
1800 Clybourn Avenue - - - CHICAGO, ILL. 
Send for our Catalogue 
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They're U XOR 
GOGGLES 


























Chamberlin, 


P44 flier uses LUX 
7 GOGGLES. 


These great 


| there is no reason 


nation of safety 
comfort features 


make. 


with non shat- 








INCORPORATED 
ASSOC¥ TED Companies 


520 Fifth Ave. Dept. A, New York 


of course! 


4 HAWES, Lindbergh, 
Byrd, 

—almost every famous 
OR 


aviators 
are not satisfied with 
» anything short of com- 
| plete eye protection... 


why 


| any flier should be. 


} In LUXOR GOGGLES 
you will find a combi- 


and 
not 


obtainable in any other 


There is a e for 
every flying need. 
LUXOR No. 5...$ 7.50 
Regular No. 6.. 9.75 
U.S. Air Serv. 
| eer 10.75 
U.S. Air Serv. 
AN 13.75 
= Luxor No. 8.... 18.00 


terable lenses... 32.00 
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Makes 


the Crowd 
Stand Back \_ 








No danger, no interference when 
Cyclone Fence guards your airport 


Keep spectators out of the way of spinning pro- 
pellers. Cyclone Fence does it. Prevents acci- 
dents. Eliminates many costly damage suits. 
Avoids annoyance to workmen and pilots. Pro- 
tects planes and airport equipment from vandals. 

Cyclone Fence is built with special airport 
gates which open wide enough for the largest 
plane. Airports throughout the country are en- 
forcing safety and protecting property with 
Cyclone Fence —the standard property protec- 
tion of America. 

Cyclone gives you an accurate estimate on your 
fence and installs it complete. Prompt service 
everywhere. Phone, wire or write for information. 


Cyclone Fence 
CYCLONE FENCE COMPANY 
General Offices: W aukegan, Ill. 

- Branch Offices in All Principal Cities 

Pacific Coast Division: 
STANDARD FENCE COMPANY, Oakland, Calif. 


yi) 


SUBSIDIARY OF 


| | & UNITED STATES STEEL CORPORATION 
eae Cyclone—not a “type” of fence—but fence made exclusively 


by Cyclone Fence Company and identified by this trademark. 
© C. F. Cos, 1931 
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The purchasing power 
of The Zapon Com- 
pany, and of Atlas 
Powder Company, its 
parent organization— 
makes possible the pro- 
duction and the sale 
of perfect lacquer at 
the lowest possible cost 


PYROXYLIN 
LACQUER 





THE ZAPON COMPANY 


A Division of Atlas Powder Company 


STAMFORD 3° CONNECTICUT 





— — 
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WACO is pledged to 
continued leadership 
... retained by right 


of merit. 


THE WACO AIRCRAFT CO. 
TROY, OHIO 





“ASK ANY PILOT” 
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To Meet the 


Requirements 


OF THE AIRPLANE 
MANUFACTURER 


mu Ohio Seamless steel tubing is a necessary 
adjunct of the airplane industry. Recogniz- 
ing this fact we studied the industry's needs, 
then doubled our capacity and installed spe- 
cial equipment, including special furnaces for 
heat treating, to produce highest quality 
airplane tubing. 

uw As in the automotive field, we now supply 
the leading manufacturers of airplanes with the 
special alloy steel tubing their work demands. 


( nae! T Ue oe er : : 
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w A selected personnel of skilled Shelby work- 
men, experience and modern facilities have 
made The Ohio Seamless Tube Company 
producers of the largest variety of special alloy 
steel tubing in the country. We are prepared 
to furnish steel tubing . . . carbon or special 
alloy... in any size or shape, for any purpose. 
m= May we be of assistance to you? 


hs BE CO. 


coi > DR ARS eam t € $& 27-62 1 *.U-G-5 N G 






' OHIO 


CENTRAL OFFICE: EASTERN OFFICE: 

Citizen's Building, Cleveland, Ohio 100 East 45th Street, New York 
WESTERN OFFICE: MICHIGAN OFFICE: 

808-810 Peoples Gas Building 2857 East Grand Boulevard, 


122 South Michigan Avenue, Chicago Corner Oakland, Detroit, Michigan 
SOUTHWESTERN OFFICE: 2646-48 Washington Boulevard, St. Louis, Mo. 
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WHERE TO FLY 














WISCONSIN 








12 pass. mono. 





Transport Pilots Course $2500.00 


Limited Commercial Pilots Course 
$795.00 


U. S. Government Approved School 


on WACO-F, bi-planes, FAIRCHILD Bi-planes with Warner and 
Kinner motors, FAIRCHILD mono with Wright Whirlwind J-5. 
Curtiss Robin mono, Challenger bi-planes. FORD TRI-MOTOR 
Flying from NEPCO’s mile square airport. 


Write for full information 


NEPCO TRI-CITY FLYING SERVICE, INC. 
MAJOR LESLIE G. MULZER, Vice-Pres. 


WISCONSIN RAPIDS, WIS. 



































“Wis -3 





PARKS TRANSPORT GRADUATES ARE 
TODAY’S MOST CAPABLE PILOTS 
If you bocome a Perks graduate, you're approved by commer: 





NEW YORK CITY 





MISSOURI 








DANIEL GUGGENHEIM SCHOOL 
OF AERONAUTICS 


te and Undergraduate Courses in Aeronau- 
and Air Transport. Particulars 
Engineering. 


University Heights, New York, N. Y. 





NEW YORK STATE 








FLY NO 


AVIATION TRAINING 


AGENTS FOR: 
Waco Stinson 


APPROVED 
Loening Fleet 
SCHOOL Trevetalr 


D. W. FLYING SERVICE 
LE ROY, N. Y.. 







New LOW PRICES | 


on all Courses 
Write for Catalog 






(FORMERLY UNIVERSAL) 1 
U. S. Government approved as Trans- | 
port, Limited Commercial and jevens 


Dept. B, Lambert-St. Louis Airport 
Robe eer 








t everywhere, because Parks standards are higher 
than thowe of (oent fre) pet and describes the schoo! 
pe Ty " 


2 


nstructors and courses. 

















1\ nile 

che = KS AIR COLLEGE 
; \ EAST ST. LOUIS, ILL. , 

WRITE TODAY FOR 

“SKYWARD HO” 


EAGLE AIRWAYS 


P. 0. Address Illinois, 50 miles 
o 




















. reasonable rates. Distributors for Stinson 
rtson, Missouri P-2 planes, Monocoupes. Write for “toco iadermation. 
NEW YORK CITY INDIANA 





Schools Advertising in 
the “Where to Fly” Sec- 
tion of Aviation will 
gladly answer all in- 
quiries pertaining to tui- 
tion, housing accommo- 
dations and courses avail- 
able. 


Write freely for this 
information. 
Information also obtainable from 


SEARCHLIGHT DEPARTMENT 
Tenth Avenue at 36th St.. N. Y. 





MASTERS TEACH YOU 


The world’s oldest and greatest flying 
concern be res and easily gives you 
command of the sky at Curtiss-Wright 
Schools. Experts teach construction, 
service, and piloting. Write for details 
and we'll give youa letter of introduc- 
tion to our nearest Flying School. 


IT’S EASY TO FLY WITH 


CURTISS-WRIGHT 
FLYING SERVICE 


27 West 57th Street, New York 








TRI-STATE COLLEGE 


Aeronautical Engineering 














LEARN TO FLY FOR 


$100 


New Licensed Planes Transport Pilots 








Factory 
pees. Wee ter & 08 ett 
746 Aircraft Bidar Linesio: eu, 
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SPARS AND COVERS 


Waco 10 spars, front or rear, right or left. . $10.00 
Waco 10 wing covers......---+------+5 10.00 


Waco 10 fuselage covers.....-.-+----+> 15.00 
Bird wing covers, upper.....-----++++> 15.50 
Bird wing covers, lower.....------+---> 8.00 
American Eagle wing covers, upper....-- 11.50 
American Eagle wing covers, lower.....-- 13.00 
American Eagle fuselage covers..-...----- 15.00 
Travel Air OX5 No. 2000 wing covers, upper 12.00 
Travel Air OX5 No. 2000 wing covers, lower 11.00 

lerock wing covers, upper......-.---- 12.00 
Fleet wing covers, upper.....------+-++- 15.30 
Fleet wing covers, lower.....-.-----++-+ 7.30 
Arrowsport wing covers, upper.......--- 17.20 

wing ee eee 

Curtiss Robin wing covers........------ 15.00 
Stearman J5 wing covers, upper......--- 11.25 
Stearman J5 wing covers, lower........-- 10.50 
Commandair OX wing covers, lower...... 10.00 
Travel Air J5 No. 4000 wing covers..... 11.50 
Avian wing covere.....-------e+++-+8> 11.50 
Aristocrat Warner wing covers....------- 15.50 


Above prices are for wing covers completely fin- 
ished, made of AN specification grade A mercer- 
ized cotton. We can furnish grade B which passes 
Department of Commerce requirements, at 30% 
less. Each spar bears our stamp, guaranteeing 
its scoeptance by Department of Commerce snd 
will be so recognized by your local inspector. 
Fresh clear nitrate dope $1.40 per gallon in fives. 
4-in. dope brushes at 95c. 


this list for future reference. 


AIR TRANSFOE} 
EQUIPMENT. 


Garden City, N. Y. 





STATE UNIVERSAL SAW 


(Patented) 





For Aeronautical Work 
STATE MFG. & ENG. CO. 
2766 Fulton Street, Chicago 
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Professional 
Services 





National 
Aircraft Engineers, Inc. 
Consultants in Aeronautics 
Aircraft Design Engine Design 
Stress Analysis Factory Heating 


Private Wind Tunnel and 
Static Testing Laboratory 


Management of all matters between 
manufacturers and Department of 
Commerce. 


Hill Bldg., 17th and I Sts., N. W. 
WASHINGTON, D. C. 








Voicephone fon: 


Speaking Tubes 7 * 


One and Two-way out- 
fits, for instruction or 
cross country. Used with 
or without your own 

t, no cutting or 





222 W. Gist St. A 
Chicago, Ill 








Airplane Covers 


PRICES REDUCED 
NOTGHTEX GRADE (AAA) CLOTH 
Prices includes tacks, rib cord, hammer and needle. 





Standard ...... $115 Eagle ..... 100 
Jenny ...eseeee 100 | Momocoupe ..... 75 
Canuck ........ 105 | Swallow ....... 95 
Waco 9 ....++-- 95 100 
Waco 10 ...... 100 80 
Eagle 100 | Swallow ....... 95 
Travelair ...... 95 bi marsae 90 
bas 8 lg Gael ts dat, B8'eu. 3.00 

iil edt Nani! 

+ Tape, 3c. yd. 

MONEY aes IF NOT SATISFIED 
Send'35% with Order. Liberal Discount to Desilers. 


SWEEBROCK AVIATION CO. 
P.O. Box 176, Ft. Wayne, Indiana 








AIRPLANE—SPRUCE—GLIDERS 


Green-Kiln Dried Reugh-Air Dried or 
your sizes. Prempt shipments in 
less many 





PATENTS — TRADE MARKS 


aa = ‘member wy F cg - atten- 
a@ member of the - 
tion and booklet free. > 


LANCASTER, ALLWINE & ROMMEL 
PATENT LAW OFFICES 
421 Ouray Bldg., Washington, D. C. 








E. W. ROBERTS, MLE. 
Gasoline and Oil Engines Exclusively 
DESIGNS and CONSULTATIONS 
y ane peat Member non 


Thirty Years’ "pentane, — 116 Engine 
P.O. Box 1540, . Ohio. 


Patent Your Ideas 


Send me a a al 
simple model oe 
tae 1S- 
FACTO ¥ TERMS. 


Sinton tiie 
FIG Siecrsied Lnerstere 
Z.H. Polachok, 1234 Bway, LY. 




















MAGNETIC 
FUEL GAGES FOR AIRCRAFT 
NEW MODELS FOR COWL, 
WING, OR SPECIAL TANES 











For advertising rates in the 
“Professional Service” Section of 
Aviation write to 


Searchlight Dept. 
Tenth Ave. at 36th St., New York City 




















SEARCHLIGHT SECTION 











POSITIONS VACANT 


POSITIONS WANTED 





ie 3 ees pilot with a ship to operate 


r lease, one of the best 


the ‘state, with § picnic grounds. Student training. 


. Kohler, St. Charles, Il. 


TRANSPORT pilot, 325 hours. A-1 rating. Ex- 

perien instructor and cross-country fiyer. 
so furnished. Emmett Kyle, Stanley, 
Wis 





7 


WANTED: Inspecto: experienced on aircraft 


Also assistant purchasing agents, 


welding. 
familiar with aircraft a: Give complete 
record ny letter. P-61, 
Michigan Ave., Chicago, Tl 


viation, 520 No. 





WANTED at once, by Bm gy J : oo gt - 
who have had several years’ “expe 
cena Aviation, 520 No. Michigan Ave., Chi- 


cago, . 


in the 
first letter. 





AERONAUTICAL engineer, Mepe of Michi- 
t. aa: six years’ experience in air- 
a stress analysis, and aerodynamics. 
ormeriy wits Air Corps and various airplane 
manufac’ Best references. PWw-565, 
Telatien, "520. ‘No. Michigan Ave., Chicago, Il. 





AS chief mechanic or mechanic, 19 years’ ex- 
perience, complete Fg ome planes and engines: 
excellent references; has had full charge of shop 
and field crews. G. Carpenter, 515 Sixth Ave., 

New York City. 





POSITIONS WANTED 


LICENSED mechanic, 6 years’ aircraft, army 
service school graduate, general mechanic, 
welder, cable splicer. Can furnish A-l_refer- 
ences as inspector and crew chief. PW-63, 
Aviation, Tenth Ave. at 36th St., New York. 


YOUNG woman, 21, single, college training, 

rivate license, mechanical training, excellent 
references. Will go anywhere. Mary Hamilton, 
Detroit Lakes, Minnesota. 


LIMITED commercial pilot, 23 years old, 2 

years’ college, 1 year engineering, Curtiss- 
Wright trained on open and closed ships, with 
100 —_, experience in passenger hauling 
from small airport. PW-65, Friation, 520 No. 
Michigan Ave., Chicago, Il. 


(Continued on the following page) 
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POSITIONS WANTED 


Continued from opposite page 


TRANSPORT pilot, 10 years as instructor and 
cross-country pilot. record, 

Excellent all around licensed A and E mechanic. 

Experienced as field manager, shop foreman or 

service manager. Will accept any reasonable 








Bwery, as Sober and hard worker. Pilot. 
- W-47 ean Tenth Ave. at 36th St., 
ew Yor 





TRANSPORT pilot, 1A, 1C, 11C ratings, Costes 

approved school 1 
300 hours. Will go anywhere 
PW-62, Aviation, Tenth Ave. at 36th St. 
New York. 





TRANSPORT pilot, 3,000 hours. Ex-mail pilot, 
day and _— flying. Best of references. 
est Emerson St., Paragould, 





TRANSPORT pilot, with 350 hours, barnstorm- 
ing, student instruction and cross -country ex- 

perience: graduate of Parks Air Coll College. Refer- 

one ven go anywhere. W. P. Waite, Morris- 
e 


—_ 





TRANSPORT pilot; sales ability, experienced 

cross-country, passenger and instruction work, 
500 hours; open and cabin ships, finest refer- 
ences; age twenty-five. PW-20, Aviation, Tenth 
Ave. at 36th St., New York. 





TRANSPORT pilot, three ratings, 6 years 
instructor, cross-country and airline pilot. 
ll record, no cracks. & E. mechanic’s 


A. 
t Murphy, Municipal 


licen Stuar Ai t, 
Wichita Falis, Tex. or 








REPRESENTATIVES WANTED 


Sales and Service Opportunities 


Join the Robbins-Waco family. We still have 

some real territory open for live wire dealers. 
Let’s talk things over. The Robbins Flying 
Service, Distributors for Waco Products in entire 
Northern Ohio. Address Box 247, Akron, Ohio. 











MISCELLANEOUS 





Alp stamp collecting. the ideal hobby for all 
interested Tilustrated priced 
cone Py 5% en 7H conte postpaid.» Air stamps | W 
Dept. 124, 301 St Strand, London, England. a 








BLUE PRINTS 





LIGHTPLANE side by side, $711 flyaway. De- 

signed for new Continental A-40 engine. 
Photos and description $2. Flivviair, Washing- 
ton, Rhode Island. 








BUSINESS OPPORTUNITIES 





Inventor Needs Capital 


low-weight steam-power 
patented weight-reducing meth 
tien and fuel. 
36th St., 


For lant, using 


of combus- 
BO-60, Aviation, Tenth Ave. at 
New York. 





Opportunity 


We are willing to give sales rights of our 
My! grade aviation oil to such pilot hav- 
good knowledge of Iubrication. portunity. 
Aviation, Tenth Ave. at 36th Street, 

few York. 





CORPORATE, organizing and promoting of meri- 

torious en rises, i, FOCewanisations, mergers 
and new fin Brookworth Company, 
Inc., "10 East 42nd Fd New York City. 











BOOKS AND PERIODICALS 





BACK numbers of Aviation, 305 copies, 
to 1930 inclusive. S. M. Bargman. 
Ingraham St., Los Angeles, Calif. 


1923 
1242 





General Sales Manager Wanted 


airplane manufacturer has 
Pilot with sales ability to 
sales and « a 

le. Curlosity s 





SW-66, Aviation 
Tenth Ave. at 36th St., New York City. 


























FOR SALE FOR SALE 
KINNER Bird, 65 hours, now at municipal | FOR SALE: Fairchild FC2, J-5, a ex- 
hangar, Newark A rt. Cheap for cash. cellent condition. Privately wned. A 
Stephen Ransom, 407 West St., New York City. | bargain. Stuart Murphy, Municipal Airport, 
Wichita Falls, Tex. 
LEBLOND Arrow Sport, licensed, excellent con- 
dition. R. & M. “Serene, 1 1374 Twenty-Third | FOR quick sale: J-5 six-place Coen in good 
Avenue, Columbus, Neb. condition, licensed and motor just top over- 
BEST offer takes Curtiss JN4D with OX-b: —_ Best offer over $1,500 takes it. Ship 
good shape; always kept in hangar. J. | 23 been crashed and always kept in 
eeeaste Coal Valley, 1 r 4 a A > w, A. Rickard, Box 986, Schenectady, 
- > N. 
mi x of landing lights, ‘ew, shape, $100. One | FOR SALE: Used Gliders in first class condition. 
wheels, ‘new, ind brakes, $75. £0 ee rt ene Seaon Aireralt Con 
Heath tasclng . landing gear and wheels, new. N pt a, e ” 
$70. One ps aero 1 strute UP to 5,000 Ih... $80 ow . . 
mple e 0 arner are eap. 
Tanke of utr tea i hi FOR SALE: Le Blond motor. Write D. Sanders, 


motor, $30. Wheels, rakes, gas tan 
tachometers, altimeter, Wright J-6-7 = 
safety belts. gas gauges, switches, tie rods, an 
everything 4 the lane. New Pacer Air- 
craft Corp., Box 683, Fords, New Jersey. Tele- 
phone Perth ok. i060. 


FOR SALE or trade. Two J-5 Wright Whirl- 

wind motors, same as new, completely over- 
hauléd by Wright Service, no time since over- 
haul, with Hamilton Propellors and _ Eclipse 
Inertia Starters. Price $1,200 each. Will con- 
sider trading one for good li 


censed airplane. 
bet i ag or wire Michigan Aero Motors, Jackson, 








910 First Ave., Middletown, Ohio. 


FOR SALE: New inverted in-line Argus engine, 

wan ao. air-cooled, 80 hp. 1930 model 
foremost European light engine. 

ol new, in crate, $750. Menasco Motors, 
Inc., 6718 McKinley "Ave., Los Angeles, Calif. 


FOR SALE: Hisso motored Waco. Will take 

OX Waco as part perment or will apply on 
gg Lycoming Stinson. Box 112, 
Beasce. 8. 


FOR SALE: OX-5 Travel Air, 
condition, $700. Will 
Schaeffer, Ashley, N. D. 











in good fi 


ng 
deliver. 


win 





7 SALE: 1 Waco 90 new, only fifty hours, 





400. Roogevelt Field. F. Brick, 75 Front 

St., Brook lyn, 
CLEONE motor, 2 cyl. rated horsepower 25, 
weight 50 Ib., —_ about 20 hours, runs 


sweet. Price $115 Fred Wharton, Jackson- 
ville, Tlinois. 


HEATH Parasol welded fuselage and tail group. 
All necessary instruments, guaranteed to 
Also extra 

F. Williams, 





two hundred pound pilot. 
ga for particulars. F. 
nd. 


arts. 
uron, 





PARACHUTES, approved " 

chest and trainers bought, sold, exchanged, 
repaired. Professional jumpers and balloonists 
ogg everywhere. Est. 1903. Thompson 
Bros., Balloon = Parachute Co., Aurora, Ill. 











FOR SALE: -place J-5 Stinson Detroiter, 

$3,500. Oxs. aco 10, $1,100. Both ships 
like new, and licensed. West Bros: Air Service, 
Route 1, Menasha, Wis. 


FOR SALE or trade: Edo Pontoons complete, 
suitable for Waco, Travelair, etc., 

crated. Martin mail or passenger plane, 300 Ly 

Wright watercooled , steel srepeies 

anted: Used or damaged, engines and an 

p. O. Box 1024, Tampa, F! 


FOR SALE: OXX Waco 10, Scintilla magnetos, 
large wheels: _ always k 

excellent condition ion total motor 

t Yr pa == yg arte 92 225. Air- 

motors numerous 

view Flying Service, Red Bank. N  # 














Recent PITMAN Books 
of Importance 


Automobile and Aircraft Engines 


By Arthur W. Judge........... $10.00 


Gliding and Motorless Flight 


By Howard-Flanders & C.F. Carr. .$2.50 
Light Aero Engines 
Se ee $3.50 
Learning to Fly 
OE er oe $2.25 
Aerobatics 
By Maj. Oliver Stewart.......... $1.50 
Parachutes for Airmen 
er A, INS Scovel 0 Wikis ge od $2.50 
Engineering Materials 
By Arthur W. Judge 
Vol. I Ferrous ..............: $8.50 
Vol. III Theory and Testing... . $6.00 





Isaac Pitman & Sons 


2 West 45th St., New York 








FOR SALE: Super Parasol complete with or 

without motor, newly built, beautiful paint 
job. A real buy. Dalmer Kamm, 524 12th St., 
Oshkosh, Wis. 


FOR SALE: Single-place OX-5 Thomas-Morse 














soem, Flying condition. Good wing cover- 
$250 Ssorman Wilhelmi, RFD. 3, 
Jo iet, Ti. 
FOR SALE: ay airplanes, both new and used. 
Free instruction on any Waco pur- 
chased. ~y us before u b Waco dis- 
tributors in entire N ern io. Robbins 
Flying Service, Akron, Ohio. 
NEW Standard, 5-place, absolutely ect con- 
dition, fully eq with 5 
ete. J ust overhauled. Ship out of factory 
three months. For qui $5.0 or 


credit company. 
Answer n a Tenth Ave. at 
36th st. New York. 


REBUILT Curtiss OX-5, 
tical 





OXX-6 and Hisso en- 





.  Aeronan machine work. 
Send for new ca Authorized Kinner serv- 
ice. an Works, 4026 West Lake 
‘OR : Oo -§ motors “as is,’ $50 
each. Rebuilt OX-5 motors, like new, 
—— $100. New OX-5 motors, guar- 
$2 eg Aviation, Tenth Ave. at 

36th t.. New York 
a Lincoln- 3-place. Motor turns 1,500 
cround. wheels Must sell at 


neal bargain for cash. Ww. 
Ashiand, Ky. 


(Continued on the following page) 


A. Carp, 








OXS5 with all metal spinner... ..$50 
OXS5 without spinner. 40 
OXS5 with spinner for BIRD dtp. ~ 
OXS5 with spinner for ROBIN... . 


*eeeee . 





Kinners—Warners ...........; a 
Challengers-Hisso-Whirlwinds TTh 
Anzani_ | 
Cirrus 
Genet q $35 $30 
mi al d With Spinner Without 
Rover 
Velie 
All other types propeller 50% 
discount 
2 
These prices for March only 
e 


THE SUPREME 
PROPELLER CO. 


Wichita, Kansas 
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FOR SALE 
SCORPION, 34 hp., 2-cylinder engine 
Hamilton Standard propeller for pusher aon 
Brand new. Never ins ce reasonable. 
Stout Laboratories, ine. 400 Dear- 
born Building, arborn, Mich. 





8 WRIGHT Model E Hissos; 5 Liberty Twel 
argains. Harry F. Parker, 18 Franklin St, 
Danville, Til. 





WACO 10, OXX-6 engine, large wheels, Hamilton 

ropeller, licensed to mber, excellent con- 
dition; must sell for st. 150. Air City Flying 
School, Racine, Wis. 





WELDED Heath fuselage and landing gear. 
Brand new. Bargain. Write or Sees for 
particulars. J. ¥.. McCoy, Trenton, Mich. 


Johnson Opens a New Clearing House 
for Tradingin New or Used Airplanes, 
Engines, Gliders, Accessories 
and Materials 


Exceptional Opportunities for buyers or sellers in large or small quantities. 
WRITE FOR OUR BARGAIN SHEET. 


JOHNSON AIRPLANE & SUPPLY CO., Dayton, Ohio 


Tell us what you want to buy or sell. 














WINGS, Tussiages, Bay repaired, re-covered, 

painted guaran department 
commerce ... “We call and deliver within 
100 miles; very low prices, first class work, no 
students used. Let us “ee. Air Transport 
Equipment, Garden City, N. Y. 








TRADE 





TRADE LaSalle coupe, 20,000 miles, like new. 

W: 3 light ghib. a or closed. 
pay difference. C. Sedore, 
Jr., 2124 Logan hve. oungstown, “Ohio. 








EQUIPMENT WANTED 


WANTED: Hisso ay Air lower wings, 

covered or uncovered. Also Sausedde 28 by 4 
wheel for brake. "M. Tieman, 1935 Park 
Ave., Denver, Colo. 








WANTED: Used 3- yy open men Le lane 


for tra ust = i of 
reputable 4 State in » *, letter. 
Mohall Aero Club, Box 2 3 Mohall, No. Dak. 





WANTED: Will trade 1930, 90 hp. Hu bile 
straight 8 sedan for 2- or 3-place Teeeset 
plane. G. M. Guenin, Box 165, M went, Wyo. 





WANTED: Lower left wing for American Eagle 
101. Must be priced right. H. E. Wolfe. 
Tamaroa, Ml. 





WANTED: 3-place licensed cabin shi Must 
be bargain for less than $1,000 P Ww 
MecMains, 300 Main St., Faw igs gp 





for light two or three place 
plane, mt eet be licensed, a perfect one karat 
lue white diamond and a fourteen foot 
Sen SNtnee tod tet thate foe 
a wo-cylinder le 

| 0 racing Caille with dual carburetors. 


E-38, Aviation 
Tenth Ave. at 36th St., New York City 





OX-5 
Command-Aire 


I have one brand new licensed three place, 
with Air Wheels (list price $2,250) which 
I can sell cheap. Make me an offer. The 
best offer over $900 cash will take it. Bids 
will be closed ten days after receipt of 
first bid. Certified check for $25 must 
accompany your offer. If your offer not 
accepted your money will be returned to 
you immediately. Delivery of this plane 
can be made to you by competent transport 
pilot on receipt of his estimated round trip 
expenses plus $5 per day. Write or wire— 


A. L. WARING 


Planters National Bank, Hughes, Arkansas 


FOR SALE 


1—OX-5 EAGLEROCK 
Good Condition. $800. 

1—OXX-6 SWALLOW 

Motor recently overhauled. $800. 


New York Aircraft Sales 


Roosevelt Field, Garden City, ee A 











~AIRPLANES=— 


$500 UP 


We have airplanes in every state. Write your 
needs—no doubt we have just what you want, at 
the price you want to pay. 
Pioneer Aisptene Sales Service 
(20 Years in Aviation) 
Airport, Syracuse, N. ¥. 








Swallow TP, 14 hours, Licensed, $7,050. 
Glider Turnbuckles,  15c. Short 
& Mason 20,000 ft. Altimeter and 
Banking Indicator, $5.00. Standard J1 
Lower wings, $50.00, uppers, $75.00. 
3 Place Swallow, Licensed, 145 hours, 
$750.00. Artificial Horizons, $10.00 
each. DH Wheels, $7.00 each. Set 
Glider Blueprints, $3.00. Lawrence 
Engine, $125. Pusher Propellers, $15. 
New 80 HP. LeRhone, original crate. 
$30.00 each. 


MIDWAY AERO COMPANY 
Box 283, St. Paul, Minnesota 





FOR SALE 


New Standard Trainer 
Special sport job, metal propeller, semi-air wheel 
and brakes. Impulse couplings on mag’s. Extra 
instruments. Ship like new. 71 hours total fiy- 
ing. Kinner motor. Price $2,500. 

WILLIAM DIEHL JR. 
259 Wayne Ave., Grantwood, N. J. 
Phone: Clifside 6-3351 











DETROIT AERO MOTORS CO. 


14019 Hamilton Ave., Detroit, Mich. 





We can save you money on motors, instru- 
ments, propellers, wheels and tires and sup- 
plies. Write for circulars. 








WANTED 


IRVING CHUTE 


New Condition, Bargain. 


ORITANI CORPORATION 
521 — 5th Avenue, New York City 


SAVOIA-MARCHETTI 
3-PLACE AMPHIBIAN 
Powered with 125 H.P. Kinner Bastae | as 
exceptional perfermance for 


this 
Used as Ba KAT. 
5 hours of flying; Commeree License ; 
A right for quick sale. 


FS-48, Aviation 
Tenth Ave. at 36th St., New York City 











A BARGAIN 


Kinner American Eagle 
Latest type, Model 201, less than 1 year old. 
Many extras, including semi-air wheels. Licensed. 
Never damaged. Motor recently overhauled. 
Located in Brooklyn, will deliver. 

PAUL RIZZO 
1512 E. 94th §St., Brooklyn, N. Y. 
Phone: Skidmore 4-0355 








Used Wasp and Hornet 
. Engines 


at substantial price reductions. 


Wasp Junior 
used 80 hours, completely overhauled 
at factory. 
The 
United Airports of Connecticut, Inc. 
Hartford, Connecticut. 











FOR SALE 


AIRPLANES 


The Best B in the United States. 
Two J-4 Whirlwind Wacos, new last 
Spring, and one J-5 Whirlwind Waco. 
All with Steel Propellers and Hay- 
wood Air Starters; One OX5 Waco 90 
also Two OXS5 Travel-Airs. These 
ships were recently licensed and are 
priced to sell quick. Terms to respon- 
sible buyers. 
Write or Wire 


BECKER-FORNER FLYING SERVICE, INC. 
Jackson, Michigan 





917 East End Ave.. Wilkinsburg, Pa. 
TTT iii 


FOR SALE 
REAL BARGAIN 
ARGO HESS WARRIOR 


licensed lane. Excellent condition. 
Seven cylinder aircooled engine. Cost 
$4,500. Will sell for $1,700. 


re. 








FOR SALE 


ENGINES 


Special offer on 50 — OX-5’s. Get our 
= for replacement, all strictly modern- 


Zz 
AIRPLANE MOTORS 
1120 Lafayette Bldg., Detroit 
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ANZANI 120 H.P. ENGINE 


New Anzani Engines rebuilt to American practice, which adds to economy, reliability 
and ability to stand up for long periods between overhauls. 


10 cylinders, radial air cooled. Bore 4%x 
4.73 in. 


Rating 120 hp. at 1,550 r.p.m. 
dry complete 345 Ibs. 

Crank pins and cylinder bore reground to 
American standard. 

Aluminum alloy pistons with full floating 


Weight 


M i y 
a magnates. double ignition, 2 
plugs to each cylinder. 
Intake manifold heater and oil cooler. 





Gear pressure and scavenging oil pumps. 
Babbitt connecting red bearings. 
Mounting ring 19 in. in diameter. 

These ae aoe. a and poney 
to run complete wi a 

ment, ring exhaust RY Be 4 
ete. Only a few available properly boxed 
f.o.b. Providence, R. I. 

Each engine fully guaranteed by us. 


Special Hamilton Standard 8 ft. 4 in. pro- 


Exceptional Values 


Used Ships 
and Motors 


Price f.a.f. 
mden, 
Hours N.4d. 

Reseiee PC7Z;. So. cs... 438 $1500 
ee SE ae cee 312 4000 
Travelair 6000 ......... 338 6000 
‘Traveler 6000 ... <0... 460 6000 
Fleet Kinner ........... 485 1800 
Keystone Com. ......... 55 9000 


4-place Challenger Robin. 162 3300 
3-place Challenger Robin. 98 3000 


Waco 10 NC4078........ 1300 
9 Overhauled Motors ..each 100 
Wels TS 2.5. ceicessde 32 1200 
Fairchild FC2 Pontoons. . 225 
Waco 9 and 10 Parts— 
Prices on Request 


All Equipment in First Class Condition 








 LUDIRGT TON - Zz 
i 0 yg CS Sonal 


Ludington Flying Service, Inc. 
Central Airport—Camden, N. J. 
Camden 8060 





peller for these motors, new, $225. 


INSTALLATION YOUR SHIP 
We have facilities for mounting 120 hp. Anzani Engine in your ship, and will furnish 
and install a new motor, new metal propeller, new mount, cowl in motor, and furnish all 
ready to fly for $850. (You to deliver ship or fuselage to Providence, R. I.) All prices 


subject to immediate acceptance. 


HUNT AIRCRAFT MFG. CO., INC., Fiskeville, R. I. 





FOR SALE 


J-5 STEARMAN 


4-passenger New Standard; Lycoming 
Stinson; Detroit Gull Glider and several 
others, all at attractive prices. 

GEORGE A. WIES, INC. 
Roosevelt Field, Garden City, L. I., N. Y. 








N.A.C.A. COWLINGS 
WHEEL PANTS 


Any metal parts for an aeroplane that 
requires S or Power Hammering. 


Hill Aireraft Streamliners Company 


PARTS FOR SPORT PLANES 
One Place Monoplanes as as $150. 
Converted Lawrence Motors, 30. Law- 
— Law, are $18. for 


or Hendersons, 

38. “ T, “510, ‘ord “313. Propel- 

lers for-Powered G nord As Satis- 

faction ruaranteed. Wi Wire A. ag or 

send 10c. for circular. 
BENNETT 


Send for § Catalogue 














818-822 Reedy Street, Cincinnati. Ohio Bridgewater. N. Cc. 
CONVERT YOUR OX5 MOTOR 
inte a 
Speedy Marine Power Unit N. ew Waco 


‘or 
Speed Boat, Fast Runabout or Hydroplane 


“Capitel” Conversion Parts 
Prices that will surprise you 
The AUTO ENGINE WORKS, Inc. 
Mfrs. of “CAPITOL” Marine Engines 
St. Paul, Mins. 








FOR SALE, or lease with crew 


FORD TRI-MOTOR 


Total time 437 hours. Motors recently 
rebuilt. Motors and ship in perfect caon- 
dition. Further details on request. 


FPS-29, Aviation 
Tenth Ave. at 36th St., New York City 











FOR SALE 


Lockheed Vega Monoplane 


Beautiful 5 place cabin, late series, 300 
hp. Wright J-6 motor, electric starter. 
brakes time motor 78 hours. ship 
time 117 a | Bonntisel condition. 
licensed last Sept..1. Bargain Price $6,000. 


GENE SHANK, Robbinsdale, Minn. 








220 Straight Wing 


With Wright J-5 total engine time 
300 hours, Stand Steel 
Starter, Plane never flown—tfull equipment. 


$3950.00 


New Curtiss Robin 


With Challenger Engine, 170 HP. 
Total time on engine, 32 hrs. Curtiss 
Reed Metal Prop., Brakes, ready to fly. 


$2990.00 
Wright J-5 Engines 


Compietehy overhauled, all worn parts re- 
placed, guaranteed. Total time around 

$500 hours per engine. Engines ready to in- 

stall. Will ship 0.00 Each to inspection. 


$890.00 Each 
Terms Reggonsibte FF ies. 
Write, copes sapen 


Major Leslie G. Mulzer 


Wisconsin Rapids, Wis. 











Stinson Junior 


I have one used 4 place, (list price new 
$8,400) J-6-7, 240 hp. engine, just back 
from factory overhaul. This ship stand- 
ard in every way as to complete instru- 
ments, steel propeller, brakes, etc., is now 
being completely overhauled at repair sta- 
tion. When completely finished will be 
just as good as new. Make me 
The best offer over $3,250 cash gets it. 
Bids will be closed ten days after 
receipt of first offer. Certified check 


be 
special lettering you may wish. Delivery 
30 days after deal is closed. License guar- 
anteed. 


A. L. WARING 


Planters National Bank, Hughes, Arkansas 
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S.S. WHITE 


FLEXIBLE SHAFTS 


are favored by manufacturers 
of AIRCRAFT EQUIPMENT 


The product of 60 years of flexible shaft manu- 
facturing and development, S. S. WHITE Fiex- 


ible Shafts have already earned the same high 
regard in the aeronautical field that they have 
for a long time enjoyed in the automotive, the 
machine tool and the other industries in which 
they are extensively used. 


Leading manufacturers of tachometers, radio 
receivers, gyroscopic stabilizers, magneto com- 
passes, etc., equip their products with S. S. 


WHITE Shafts. 


Among them are Radio Corp. 


of America, Western Electric, Westinghouse, 
General Electric, Stromberg-Carlson, Sperry 


Gyroscope Co. 


Selection by concerns of this stamp, only adds 
further weight to the already conclusive proof 
of the exceptional quality and dependability of 





DON’T FAIL 
TO SEE 


our Interesting Flex- 
ible Shaft Exhibit at 
the NATIONAL AIR- 
CRAFT SHOW, be- 
ginning April 11th in 
Detroit, BOOTH 55. 





S. S. WHITE Shafts. 


Complete data, including quota- 
tions, on shafts for radio, tachom- 
eter, or any other application will 
be promptly furnished on request. 
Inquiries are invited and full co- 
operation is offered for working 
out any specific application. 


The SS.WHITE Dental Mfs.Co. 
INDUSTRIAL DIVISION 


152-4 West 42nd St., NEW YORK, N. Y. 
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ALPHABETICAL INDEX 


This index is published as a convenience to the reader. 
Every care is taken to make it accurate, but Aviation 
assumes no responsibility for errors or omissions. 
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DEPENDABILITY 


you want... 


.-.to keep your Production Lines on the 
move, Barnes-made Springs have been 
building a reputation for dependable 
service for years. Won’t you tell us your 


spring requirements... one or a million? 


The Wallace Barnes Co. 


BRISTOL, CONN., U.S. A. 
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companions 


Kinner K-5 equipped with 
2 Scintilla Aircraft Magnetos 


KINNER 
AND 
SCINTILLA 


AIRCRAFT MAGNETO 


The Kinner K-5 is a popular engine; 
based on 10,000,000 miles of 


efficient performance for several 





hundred owners. 


For Kinner, as for practically all 
leading aircraft engines, Scintilla 
Aircraft Magnetos “do their stuff; 
delivering unfailingly that per- 
fectly timed life-spark of air 


transportation. 


SCINTILLA MAGNETO CO., INC. 
SIDNEY, NEW YORK 
Contractors to the U. S. Army and Navy 


(Division of Bendix Aviation Corporation) 


DEPENDABILITY 
SIMPLICITY 
ACCESSIBILITY 
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BUFFAL! 
DEARBORN @¥/ 
CHICAGO GARDE 
FRANCISCO e CLEVELAND 
DENVER | WICHITA 
ANGELES © ROBERT N 














DALLAS © 


IA 


PIONEER SERVICE STATIONS 


BROWNSVILLE TEXAS. Qualified to Extend 


BUFFALO, NEW YORK 
Wright & Esenwein, Inc., Municipal Airport 


CHICAGO, TINO ca Complete Pioneer Service 


CLEVELAND OHIO 

Stout Air Services, Inc., Cleveland Airport 
DALLAS, TEXAS 

S. A. T. Flying Service, Love Field 


pe ge ow In fourteen cities from coast to coast Pioneer Service 
DENVER, COLORADO , 
Quinn-McGill Motor Supply Company, 437 Broadway Stations stand ready to serve you. They carry in stock 


EAST BOSTON, MASSACHUSETTS 
Bast Coast Aircraft Corporation, Boston Airport 
GARDEN CITY, LONG ISLAND, NEW YORK 
Pioneer Instrument Company, Roosevelt Field No. 2 


any new Pioneer equipment you may want. At any one 


LOS ANGELES, CALIFORNIA of them you can have your instruments tested or re- 
Pacific Scientific Company, 1206 Maple Avenue 
MIAMI, FLORIDA paired and their installation checked. And you will find 
Pan American Aviation Supply Corporation 
peg te i the same skill and painstaking care which you already 
Mudie Subeaiahs Cuinguap, 03 Span thse associated with the design and manufacture of Pioneer 
WICHITA, KANSAS 
Pioneer Instrument Company, 420 West Douglas Street instruments. 
A few territories remain open. Only the highest type There is a Pioneer Service Station within easy reach. 
of fully qualified service representatives will be con- 
sidered. Details on request. Get acquainted with the one nearest you. 
INCORPORATED: * « DIVISION BENDIX AVIATION CORPORATION 


754 LEXINGTON AVENUE. - © « BROOKLYN NEW YORK 


309 DEARBORN BUILDING, DEARBORN ¢ BENDIX BUILDING, LOS ANGELES + 15 SPEAR STREET, SAN FRANCISCO ¢ 420 W. DOUGLAS STREET, WICHITA + 5214 W.63RD 
STREET, CHICAGO*# GRANITE TRUST BUILDING, QUINCY, MASSACHUSETTS ¢ GENERAL EUROPEAN REPRESENTATIVE, M. CALDERARA,11 BIS RUE MONTAIGNE, PARIS 
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ENGINEERING 
INTO EVERY PART 































Precision Manufacture and Dras- 
tic Laboratory Tests Insure the 
Dependability of Martin Planes 


* Inthe ordinary run of production, good 
engineering, supplemented by efficient 
manufacturing, is accepted as sufficient. 
But not in the Martin plant. Here every 
part of every plane must pass a vast series 
of laboratory tests before it receives an 
O. K. Tests that impose far greater strain 
than the plane could experience in flight. 
* Full-size fuselages and complete wing 
structures are tested to destruction. Com- 
plete keel sections are bent and twisted 
under abnormal loads to prove that no 
error has been made. Gas and oil tanks are 
tested for more than thirty continuous 
hours on a special vibrating machine, 
generating over 14,000 vibrations per 
minute. All raw materials, from the finest 
linen thread to the heaviest bars of metal, 
are put through severe tests, either chemi- 
cal, physical or both. 


* These are only the high spots in the 
exhaustive series of tests which are stand- 
ard practice in the Martin plant. Yet they 
indicate the extreme care taken to assure 
for Martin planes a high safety factor 
and the utmost dependability in the air. 


1 
| |The new PM-1 Martin 
Flying Boat, the latest serv- 
ice type coast patrol bomber. | 


s,000 pounds per square inch. 


THE GLENN L. MARTIN 
Builders of Dependable Aircraft Since 1909 x Baltimore, Maryland, U.S.A. 





ae 


“STAMINA” 





B:low: Close-up of section of 
lower inner wing of the Martin 
PM-1, showing one of the twa 
wing hinge fittings which support 
the outer wing. In tests these 
hinge fittings are r:quired to sup- 
fort ten tines the maximum load 
that could ftossibly be imposed 
upon them in service. 







Full view of one of the lower inner wings of the Martin PM- 
1, showing details of construction. Tests far more drastic than any 
usual or unusual condition which could be met in flight are imposed on 
ibs, braces, and all oth:r component parts. 


Complete lower inner wing of the Martin PM-1, covered with 
anodized aluminum alloy sheet. After being heat treated by special 
Martin processes, this aluminum alloy sheet has a tensile strength of 


COMPANY 





TACOMA PUBLIGILIBRARY 


is : 
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é "TACOMA WASH 
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’ 4itIN DRED EXTRA HORSES PULL WITH 


THE “WHIRLWIND’S” RATED 300! 


ee tt a hh he 4, at tee A en ah a | 





O find out what the “Whirlwind 
300’s’’can do, Wright has opened 
these engines wide and flown 
them further than around the 
world without stampeding their 

power. In fact, at the end of 30,000 miles 
every engine still turned out more than 100 
extra horsepower as smoothly as at the start! 








And just the other day, a “Cyclone 575” 
drove a new Army“ Haw k”? at five miles a minute 
in a half dozen vertical dives. Here it actually 
added 1,000 extra turns to its normal r.p.m.! 


That’s what you get in an engine by Wright 
. enough surplus power alone to fly the aver- 
age plane. Pilots know this by personal tests. 
Operators by service checks. And passengers 
know it by smooth, sure, on-schedule travel. 


For the striking developments that made 
these feats possible are, after months of gruel- 
ling testing, being put into the regular pro- 
duction “Whirlwind 300” engines. 


Cooling area of the cylinder head is 40% 
increased. A Wright-type spark plug cooler 
also reduces heat in the head. A new sidewise 
exhaust port leads gases to the exhaust manifold 
through a well-finned cast-aluminum elbow. 
And a completely enclosed but quickly-remov- 
able rocker box cover cuts line servicing costs. 


Finding new improvements. Proving them. 
Then putting them into production engines. 
That’s what won world-records for Wright 
engines—and what keeps them constantly far 
ahead of the field! 
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WRIGHT ee 


AERONAUTICAL CORPORATION 
PATERSON, NEW JERSEY 


A DIVISION OF CURTIS-WRIGHT CORPORATION 











